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SUMMARY

The Water Quality Act of 1987, Section 118, authorizes the Great Lakes

National Program Office (GLNPO) to carry out a 5-year study and demonstration

project, Assessment and Remediation of Contaminated Sediment (ARCS), with

emphasis on the removal of toxic pollutants from bottom sediments. Informa-

tion from the ARCS program is to be used to guide the development of Remedial

Action Plans (RAPs) for 42 identified Great Lakes Areas of Concern (AOC) as

well as Lake-wide Management Plans. The AOCs are areas where serious impair-

ment of beneficial uses of water or biota (drinking, swimming, fishing, navi-

gation, etc.) is known to exist, or where environmental quality criteria are

exceeded to the point that such impairment is likely.

Priority consideration was given to the following five AOCs: Saginaw

Bay, Michigan; Sheboygan Harbor, Wisconsin; Grand Calumet River, Indiana;

Ashtabula River, Ohio; and Buffalo River, New York.

The ARCS program is to be completed during the period 1988-1992. The

overall objectives of the program are to

a. Assess the nature and extent of bottom sediment contamination at
selected Great Lakes AOC.

b. Evaluate and demonstrate remedial options, including removal,
immobilization, and advanced treatment technologies, as well as
"no-action" alternatives.

c. Provide guidance on assessment and remedial action to the various
levels of government in the United States and Canada in the imple-
mentation of RAPs for the areas of concern, as well as direction for
future evaluations in other areas.

The Environmental Laboratory of the US Army Engineer Waterways Experi-

ment Station (WES) was asked to review existing data and information for each

of the five priority AOCs. The approach used by WES was to bring together WES

scientists who have been conducting research on the various aspects of contam-

inant mobility in the aquatic environment and develop a list of information

required to evaluate the potential for contaminant mobility (see Table 1 of

main text). All contaminant migration pathways were considered, as shown in

Figure I (main text). A team of WES scientists then visited the RAP coordina-

tor and associated staff for each AOC. Corps Districts responsible for the

navigation projects in each AOC were also visited. During these meetings,

discussions centered around what information was available for each item on

the list of information developed by WES. Sources of additional information

were obtained from the discussions.
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This report summarizes the information obtained for the Buffalo River

AOC. It is arranged for information retrieval by subject in a quick and easy

manner (GLNPO Subject-Reference Matrix). Data and information from numerous

reports have been included as figures and tables; wherever possible, the

reference sources are identified.
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PREFACE

The study reported herein was conducted by the US Army Engineer Water-

ways Experiment Station (WES) for the US Environmental Protection Agency

(USEPA) Great Lakes National Program Office (GLNPO). The work was monitored

by the US Army Engineer Division, North Central.

The report was prepared by Dr. C. R. Lee, Soil Scientist, Mr. D. L.

Brandon, Statistician, Dr. J. W. Simmers, Research Biologist, Dr. H. E. Tatem,

Aquatic Biologist, and Mr. J. G. Skogerboe, Physical Scientist, of the Contam-

inant Mobility and Regulatory Criteria Group (CMRCG), Ecosystem Research and

Simulation Division (ERSD), Environmental Laboratory (EL), WES.

Generous cooperation and assistance in locating existing data and infor-

mation were provided by Mr. R. Leonard, Agronomist; Mr. D. Melfi, Hydraulics

Engineer, and Mr. S. Yaksich, Chief, Water Quality Branch, US Army Engineer

District, Buffalo; Mr. J. McMahon, Chief, Division of Water, New York State

Department of Environmental Conservation (NYSDEC), Buffalo, NY; and Dr. Simon

Litten, Research Biologist, NYSDEC, Albany, NY. Mr. Larry Bird, ERSD, pro-

vided technical assistance in the preparation of tabulated data and the manu-

script for publication.

The work was conducted under the supervision of Dr. L. H, Saunders,

Chief, CMRCG; Mr. D. L. Robey, Chief, ERSD; and Dr. John Harrison, Chief, EL.

General supervision was provided by Mr. D. Cowgill, NCD, and Mr. T.

Kizlauskas, USEPA GLNPO, initially, and later by Mr. J. Miller, NCD, and

Mr. D. Cowgill, USEPA GLNPO.

Commander and Director of WES was COL Larry B. Fulton, EN. Technical

Director was Dr. Robert W. Whalin.

This report should be cited as follows:

Lee, C. R., Brandon, D. L., Simmers, J. W., Tatem, H. E., and Skogerboe,
J. G. 1991. "Information Summary, Area of Concern: Buffalo River,"
Miscellaneous Paper EL-91-9 , US Army Engineer Waterways Experiment
Station, Vicksburg, MS.
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INFORMATION SUMMARY, AREA OF CONCERN:

BUFFALO RIVER, NEW YORK

INTRODUCTION

Background

The Water Quality Act of 1987, Section 118, authorizes the Great Lakes

National Program Office (GLNPO) to carry out a 5-year study and demonstration

project, Assessment and Remediation of Contaminated Sediments (ARCS), with

emphasis on the removal of toxic pollutants from bottom sediments. Informa-

tion from the ARCS program is to be used to guide the development of Remedial

Action Plans (RAPs) for 42 identified Great Lakes Areas of Concern (AOCs) as

well as Lake-wide Management Plans (Figure 2).

The AOCs are areas where serious impairment of beneficial uses of water

or biota (drinking, swimming, fishing, navigation, etc.) is known to exist, or

where environmental quality criteria are exceeded to the point that such

impairment is likely. Priority consideration was given to the following five

AOCs: Saginaw Bay, Michigan; Sheboygan Harbor, Wisconsin; Grand Calumet

River, Indiana; Ashtabula River, Ohio; and Buffalo River, New York.

Each state has established RAP coordinators to develop a RAP for each

AOC. Most RAP coordinators state that there is a need to develop guidance to

interpret the information in a manner that will allow decisions to be made

about each AOC. The following summarizes the status of the RAP reports for

the five priority AOCs:

Area of Concern Status

Saginaw Bay Final RAP - September 1988

Grand Calumet River Draft RAP - January 1988

Sheboygan Harbor Draft RAP - December 1988

Buffalo River Final RAP - November 1989

Ashtabula River Draft RAP - September 1989

Purpose

The purpose of this report is to summarize the information collected

during meetings with RAP coordinators and Corps Districts to find out what

information was available on contaminant migration at each of the five prior-

ity AOCs.
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Information collected during visits with RAP coordinators and Corps

Districts is summarized. Sources of additional information have been refer-

enced so that these can be contacted at a later date. Documents that were

mentioned during meetings with RAP coordinators, but were not available at the

time, are referenced so that they can be obtained, if desired. Retrieval of

information by subject in a quick and easy manner was a goal of this report.

Abbreviations

Definitions of abbreviations used in this report are given below for the

convenience of the reader.

USEPA V - US Environmental Protection Agency Region V

USEPA II - US Environmental Protection Agency Region II

NYSDEC - New York State Department of Environmental Conservation

NYSDOH - New York State Department of Health

IWD/OR - Inland Waters Directorate, Ontario Region, Environment
Canada

MOE - Ontario Ministry of the Environment

USACOE - US Army Corps of Engineers

SUMMARY OF INFORMATION

Boundary of AOC

The location of the Buffalo River AOC is shown in Figure 2. The Buffalo

River watershed is approximately 446 square miles* (outlined with dashed

lines) and includes the Cayuga Creek, Buffalo Creek, and Cazenovia Creek. The

boundary of the Buffalo River, NY, AOC is shown in Figure 3.

Contaminants of concern

At least 15 subprojects have been conducted to monitor water, sediment,

or biota in the Buffalo River (Table 2). Data from these initial subprojects

plus more recent studies have been collected, and the contaminants of concern

have been tabulated according to water, sediment, or biota in Table 3. Con-

taminants include a mix of metals and organic compounds. The New York State

Health Department issued a 1987-1988 fish and wildlife advisory to eat no carp

from the Buffalo River due to elevated PCBs and chlordane tissue contents.

* A table of factors for converting non-SI units of measurements to SI
(metric) units is presented on page 11.
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Levels of PCBs and DDT (and metabolites) in carp are stated to pose a risk of

toxicity to piscivorous wildlife inhabiting the river. Young-of-year spottail

shiners have been collected by NYSDEC in 1985 and 1987 with levels of PCBs

exceeding NYSDEC criteria.

A summary of impairments and potential sources and causes for the Buf-

falo River AOC is shown as Table 4.

Levels of contaminants

The highest concentrations of contaminants found in Buffalo River sedi-

ments and biota are listed in Tables 5 and 6. Ranges of water quality parame-

ters are shown in Table 7.

Volume of contaminated sediments

Based on average annual peak daily flow of the Buffalo River for a 5-

year period of record (1940-1985) of 12,300 cfs, the average annual suspended

sediment yield for the drainage basin has been estimated as 94,100 tons. The

dredged volume is actually lower than the recorded inflowing suspended sedi-

ment data. The volume of sediment in the navigation channel of the Buffalo

River has been estimated to be 100,000 to 125,000 cubic yards. Information on

the volume of sediment outside the navigation channel was not found. There

are limited data to indicate the volumes of sediment contaminated with spe-

cific contaminants at specific levels of contamination.

Sedin..nt data

At least five major sediment sampling studies have bcen conducted on the

Buffalo River. The locations of the sampling sites are shown in Figures 4a,

4b, and 4c. More specific locations and sediment data for each study are

presented in Figures 5-12 and Tables 8-23g. The USACOE has taken one large

composite sediment sample in August 1989 near Buffalo Color to conduct sedi-

ment treatability tests. The results of these tests will be available within

12 months. Additional sediment samples were collected in 1989 (Laniak et al.

1990). These data are reported in Table 23h, The Toxicity/Chemistry Work

Group of the ARCS Program planned sediment sampling in the Buffalo River

during 1990 (USEPA 1990; Figure 4d).

Water quality data

Monitoring of surface water quality is the Buffalo River and tributaries

of the Buffalo River watershed is summarized in Table 24 for the locations

shown in Figures 13 and 14. Selected data are presented in Table 7 and

Tables 25a-28a. Water and suspended sediment samples were collected during

dredging (Smith, Glowacky, and Crerar 1984; Tables 28b through 28e).
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Monitoring of groundwater has been conducted by the US Geological Survey

(USGS) at selected Hazardous Waste and Contaminated Sites (Tables 29 and 30).

Low dissolved oxygen during August has been identified as contributing to poor

water quality for biota in the Buffalo River.

Point source discharges

Point source discharges have been documented in relation to industrial

discharges and waste loadings from flow and USEPA priority and special pollut-

ant concentrations measured at industrial outfalls. The locations of major

discharges are shown in Figure 15 (Nos. 3, 4, 5, 6). Selected waste loading

data are presented in Tables 31-35.

Nonpoint source discharges

Locations of storm sewer discharges are shown in Figure 14. Selected

storm sewers have been monitored to document migration of contaminants through

surface runoff (Table 36).

Waterway hydraulics/watershed hydrology

A recent study has estimated the sedimentation and shoaling rates for

the Buffalo River (USAE District, Buffalo 1988, R29*). Sediment discharge

relationsb'ps have been developed (Table 37). Locations of sediment sampling

and cross sections for the sedimentation analysis are shown in Figures 16 and

17. A summary of shoaling rates is presented as Table 38.

Air quality

No air quality data were identified.

Potential hazardous

waste sites/Superfund sites

Potential migration of contaminants from five contaminated sites has

been identified (NYSDEC 1988, R16). The location of these sites is shown in

Figure 18 and described in Tables 39-48.

The Times Beach-Site 241 (915080) is located adjacent to Lake Erie near

the head of the Niagara River. The Corps of Engineers used this 18.6-hectare

(46-acre) site for disposal and containment of dredged material from the Buf-

falo River, Buffalo Harbor, and the Black Rock Canal from 1971-1976. Approxi-

mately 420,500 cubic meters (550,000 cubic yards) of dredged material has been

deposited at the site. In the summer of 1981, the Corps of Engineers col-

lected 16 dredged material samples from the site. The samples were analyzed

* See list of References at conclusion of text.
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for a number of organic and inorganic constituents; the results are presented

in Table 39.

Three monitoring wells were installed by the USGS in the containment

site in 1982. In January 1983, the three monitoring wells installed at the

site were sampled, and a surface water sample was collected by the USGS. Each

sample was analyzed for priority pollutants. The results of the analyses are

presented in Table 40.

Two other dredged material containment sites, the Small Boat Harbor

containment site located in the Buffalo Outer Harbor and the Buffalo Harbor

containment site located adjacent to the Bethlehem Steel Corporation plant

along Lake Erie, were sampled in a similar manner. The results of the subsur-

face and surface water samples at these sites are presented in Table 41.

The Mobil Oil Corporation-Site 141 (915040) is located in the southern

part of the city of Buffalo adjacent to the Buffalo River at mile 4.9. The

site was used to dispose of unknown quantities of noncontact cooling water

silt, air flotation unit sediments, gravity separator sediments, tetraethyl

lead, lube sludges, spent catalysts, and soil contaminated with asphalt and

fuel oil. It is expected that there is contaminant migration to the Buffalo

River from the disposal site. The material underlying the disposal site is

sand, which has a high permeability; thus, the groundwater may move freely

toward the river. One soil sample was collected by USGS in 1982 from each of

four test borings. Each sample received lead analysis and a GC/MS acid-base

natural scan for organic compounds. The results of the analyses indicate

elevated levels of lead (920 pg/g maximum, 238 pg/g mean). No organic prior-

ity pollutants were quantified. Analyses of four additional soil samples

collected by USGS in May 1983 and analyzed for organic parameters are

presented in Table 42.

The McNaughton-Brooks, Incorporated-Site 138 (915034) is located in the

city of Buffalo near the Buffalo river at mile 4.7. Solvents such as xytol,

toluol, and paint sludges were disposed on a rubble pile at the site until

1966. The clay encountered inhibits vertical migration of contaminants. The

concentration of synthetic organic compounds in the soil samples analyzed

indicates that horizontal migration off the disposal site may have occurred.

One soil sample was collected by USGS in 1982 from each of four boreholes and

analyzed for cadmium, chromium, lead; a GC/MS acid-base neutral scan for

organic compounds was also performed. Lead was the only inorganic constituent

identified at elevated levels. The maximum and mean values for lead and the

16



organic priority pollutants quantified are presented in Table 43. Organic

parameter analyses of four additional soil samples collected by USGS in May

1983 are presented in Table 44.

Allied Chemical-Site 107 (915004) is located in the southern part of the

city of Buffalo and is adjacent to the Buffalo River at mile point 4.5. The

site had a sludge lagoon in which an unknown quantity of spent vanadium

pentoxide catalyst, sulfate sludges, sulfuric acid, nitric acid, salts, slag,

and polymerized "sulphan" were deposited. The lagoon operated between 1930

and 1977. Since then, it has been excavated and filled with clean fill. No

geologic data were obtained for this site. Three monitoring wells were

drilled by the owner between the disposal site and the Buffalo River. Nc

drilling logs were available. Three monitoring wells were sampled by the USGS

in July 1982. Each water sample was analyzed for chromium, copper, lead,

nickel, and vanadium. The results presented in Table 45 indicate elevated

levels of lead and nickel.

Buffalo Color Corporation-Sites 120-122 (915012-a.b.c) are located in

the southern part of the city of Buffalo and are adjacent to the Buffalo River

at mile point 4.1. Three disposal sites have been identified on the property:

two lagoons for iron oxide sludge which were used from 1930-1963; a weathering

area which may contain traces of organics in metal sludge; and a 774-foot well

used to dispose of 3.5 million gallons of 40 percent ammonium sulfate from

1957-1963. The geology of thie site consists of 2.1 to 6.1 meters (7 to

20 feet) of fill. The site is underlain with Onondaga Limestone. The deep

well extends to the bottom of the Lockport Dolomite or uppermost portions of

the Rochester Shale. A 61-meter (200-foot) steel casing extends from the

surface through the Camillus Shale. Two complete soil samples collected and

analyzed in December 1982 by the owner showed concentrations presented in

Table 46.

Soil samples obtained below the two closed lagoons indicated the

presence of similar compounds. A detailed site investigation program is cur-

rently under way at this facility. The preximity of these sites to the river

and the concentrations of organic and inorganic compounds indicate a signifi-

cant potential for contaminant movement to the river.

Spills

No information was available concerning spills that have occurred in the

Buffalo River.
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Adiacent land use contaminant sources

Current adjacent land use is shown in Figure 19. Most of the property

near the Buffalo River is currently being used for industrial, manufacturing,

and transportation operations, or is vacant. Some facility activities include

flour milling, cereal and grain processing, grain transportation and distribu-

tion, cement distribution, furniture making and refinishing, metal recycling,

dye manufacturing, tire recycling, oil storage and dehydration, and sulfuric

acid production.

The watershed of the Buffalo River is roughly triangular in shape, as

the basin map (Figure 2) shows, and has a drainage area of about 446 square

miles. There are three major streams in the watershed: Cayuga Creek, Buffalo

Creek, and Cazenovia Creek.

Cayuga Creek is the northernmost of the three major streams in the Buf-

falo River Basin. It is 40 miles long and drains 128 square miles of Erie,

Genesee, and Wyoming counties. The lower reaches of Cayuga Creek pass through

the residential communities of Lancaster and Depew. The upland areas are

primarily farmland and wooded areas.

Buffalo Creek drains an area of 150 square miles and joins Cayuga Creek

8 miles above Lake Erie to form the Buffalo River. It is 43 miles long from

its source near Java Center in Wyoming County to its confluence with Cayuga

Creek. The land adjacent to Buffalo Creek is primarily farmland and woods.

Buffalo Creek passes through several small communities.

Cazenovia Creek joins the Buffalo River about 6 miles above Lake Erie.

The total watershed area is 138 square miles. Cazenovia Creek is similarly

typified by agricultural and wooded sections of land, with several small resi-

dential communities and scattered park and recreational areas.

Bioassay data

Limited bioassay data are available for the Buffalo River AOC. Acute

toxicity bioassays were conducted with Daphnia magna and Hyalella azteca

(NYSDEC 1988, R16). Chronic toxicity bioassays were conducted with Ceriodaph-

nia dubia. Laboratory variation in test results led to inconclusive test

results. Bioaccumulation bioassays were conducted with fathead minnows. None

of the contaminants bioaccumulated in test organisms were not found in the

sediment tested. These tests were inconclusive.

Biological data

The Buffalo River drainage basin provides a wide variety of fish habitat

conditions. Basin conditions range from brook trout habitat in some upper
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stream reaches to, warmwater species habitat in the lower urban areas. Trout,

salmon, black bass, and northern pike are among the many species found within

the watershed. The NYSDEC stocks the Little Biiffalo Creek (on Cayuga Creek

system), the main Buffalo Creek, and the East Branch Cazenovia Creek with

trout. Como Park Lake (Cayuga Creek) is stocked with panfish. In addition,

the Buffalo Harbor is stocked with trout.

Fish, clams, mussels, and algae have been sampled or exposed to the

Buffalo River AOC. Sampling locations for these studies are shown in Fig-

ure 20, and data are presented in Tablis 49-56. Based on fish tissue concen-

tration of PCBs, DDT and chlordane, a 1987-1988 fish advisory was issued to

eat no carp from the Buffalo River AOC. Levels of PCBs and DDT (and metabo-

lites) in carp are stated to pose a risk of toxicity to piscivorous wildlife

inhabiting the river.

Benthic macroinvertebrates were sampled in 1982. Data from this sam-

pling are presented in Table 57. The populations of benthic macroinverte-

brates have been related to those typically found in organically contaminated

sediments.

Risk assessment

No risk assessments have been conducted for the Buffalo River AOC prior

to 1989. However, fish advisories were issued for PCB, DDT, and chlordane

contamination in 1987-1988. Laniak et al. (1990) prepared a baseline human

health risk assessment. Estimates of human exposure to various contaminants

are presented in Tables 58-75.
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GLNPO SUBJECT-REFERENCE MATRIX

AREA OF CONCERN: Buffalo River, New York

Subject Reference*.** Point of Contactt

Sediment R16, R9, R3, R19, R22, R21, R4, R28 P5

Metals R16, R9, R22, R21, R4, R28 (1, 2, 3) P5

PCBs R16, R9, R22, R21, R4, R28 (1, 3) P5

PAHs R16, R9, R15, R22, R21, R4, R28 (1, 3) P5

Pesticides R16, R9, R22, R21, R4, R28 (1, 3) P5

Purgeable Halocarbons R28

TOC

Others (specify)

CN R16, R28 (1, 2)

TVS R4

O&G R28 (1, 2)

Particle Size R20, R28 (2, 4)

Engineering Properties R20

Deposition Data R16, R13, R29, R20 P9, P3

Transport Data R13, R29, R20 P8, P7

Depth Data R16, R9

Horizontal Distribution R16, R9 P5

Volume To Be Considered R23

Elutriate Test R16, R9 (4)

Water Quality R16, R19, R23, R21, R3 P6, P4, P5, P12, P10

Turbidity R16 P2

Physical Data R16, R17 P6

Temperature R16, R17 P6

DO R16, R17 P6

Conductivity R16, R17 P6

Hardness

Total Suspended Solids R16 (5)

Total Solids R16, R17, R23 (1, 2)

TVS R16

* Numbers refer to sources listed in the References section (page 24).
** Numbers in parentheses refer to sources listed in Literature Cited (Appendix 1).
t Points of contact are listed on page 28.
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Subject Reference Point of Contact

Chemical Data R18, RI9, R34, R33, R31, R3, R23

pH R16. R17 (5)

TOC R23

Metals R16, R17, RI8 (5)

PCBs (5)

PAHs (5) P4

Pesticides

COD R16, R23 (1, 2)

BOD RI6, R23

Others (specify)

N R16 (1, 2)

P R16 (1, 2)

Volatile Organics R16

Bacteria

Waterway Hydraulics

Flow Data R16, R13 P7

Water Depth R5

Flood Data R5

Point Discharges R16, R21, R3

Concentration Data R16, R21, R23

Volume Data R16, R21

Waste Load Data R16, R21, R23

Storm Sewers R21

Nonpoint Discharges R16, R21

Hazardous Waste Sites

Concentration Data

Volume Data

Waste Load Data R23

Spills

Watershed Hydrology R16, R13

Rainfall Data

Acid Rain

Runoff Data R32, R21

Loads R21

Volume
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Subject Refergnc Point of Contact

Watershed Hydrology (Cont.)

Runoff Data (Cont.)

Solids

Chemical Data (Specify) R21

Leachate R14

Air

Air Quality Data

Atmospheric Deposition

Superfund Sites R16, R21

Adjacent Land Use R30, R16, R31

Contaminant Sources R16, R15

Geology R20

Groundwater R28, R21, R8

Flow R8

Chemistry R28, R21, R8

Bioassay Data

Acute R16

Chronic R16, R9, R4, Rl

Bioaccumulation R16, RIl

Biological Data

Fish R16, RIO, R2 (3) P9

Diversity R16, RIO

Quantity R16, RIO

Quality-Tumors R2 PI

Tissue Content R16, R9

(Zooplankton) Water Column R16, R35
Macroinvertebrates

Advisory R16

Tainting Flesh R16

Risk Assessment (3)

Historical Data R23 (3)

Population Data R23

Benthic R16, RlI, RIO, R25, R24, R21

Diversity R16, RIO, R25

Abundance R16, RIO, R25

Content RIl, R21
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Subject Reference Point of Contact
Birds R16, RIO

Diversity RI0

Quantity RI0

Contents

Plants RIO

Diversity RI0

Abundance RIO

Contents R28

Metals R28

Phytoplankton R16, R35
Mammals R16, RI0

Endangered Species

Other

Trout Stocking R16

Algae (Cladophora) R27, R21

Content Metals R27, R21

Purgeable Halocarbons R27

Pesticides R27

PCBs R27

Base Neutral R27

Acid Fraction R27
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POINTS OF CONTACT

Person Area of Expertise Location/Telephone

1. John Black Fish Tumors N.Y. Dept. of Health, Roswell
Park Memorial Institute,
Buffalo, NY
716-845-3350

2. G. Jirka Natural Capping N.Y. State Water Resource Inst.
468 Hollister Hall

Cornell Univ.,
Ithaca, NY
607-255-7535

3. Edward Kuzia Water Quality, N.Y. State Dept. of
PAHs Environmental Conservation,

Albany, NY

4. Dick Leonard Water Quality US Army Engineer District,
Buffalo; 1776 Niagara St.,
Buffalo, NY 14207

716-879-4270

5. Simon Litten Water Quality, N.Y. State Dept. of
Sediment Dating Environmental Conservation

Bureau of Technical
Services and Research;
50 Wolf Rd.,

Albany, NY

518-457-7470

6. John McMahon RAP Coordinator N.Y. Dept. of Environmental
Conservation; 600 Delaware,
Buffalo, NY
716-847-4600

7. David Melfi Sediment US Army Engineer District,
Transport Buffalo, 1776 Niagara St.,

Buffalo, NY 14207

716-879-4270

8. Ralph Rumer Sediment Dept. of Civil Engineering,
Transport State Univ. of New York at

Buffalo

9. US Fish & Conducting Fish
Wildlife Studies in 1988-
Service 1989

10. Tom Wilkins Modeling Cornell University-Geotechnical
Ithaca, NY
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Person Area of Expertise Location/Telephone

11. Steve Yaksich Water Quality US Army Engineer District,
Buffalo, 1776 Niagara St.,
Buffalo, NY 14207
716-879-4272

12. USGS Gen. Info. - Hydrologic Information Unit
Water Resources 419 National Center, Reston, VA
of an Area

13. District Chief, Local Info. - PO Box 1669, Albany, NY 12201
WRD, USGS Water 518-472-3107

Resources of
the Area

14. USEPA STORET Office of Administration and
Resources Management, National
Data Processing Division,
Research Triangle Park, NC
27711
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Table 1

Information Required to Evaluate the Potential for Contaminant Mobility

1. SEDIMENT DATA
Water Content OG
Hydrous Oxides (Manganese, ferrous) EC
Total PAHs Redox
Total PCBs (Aroclors and Congeners) Sulfides
TOC SOD
Total Solids Volatile Solids
OM Salinity
EP Test NH3
CEC (plus calcium, magnesium phosphorus,

potassium concentration in extractant)
Atterberg Limits
Specific Gravity Determination
Dispersion Coefficients
Sediment Particle Density
Bulk Density
Permeability
Particle Size Distribution (hydrometer method); (include sand, fine

sand, silt and clay)
Wet Sediment pH (1:2 sediment to distilled water solution)
Dry Sediment pH (1:2 sediment to distilled water solution)
% Base Saturation
% Free Calcium Carbonate
Potential pH or Lime Requirement (using titration or similar method)
Total Carbon Content
Total Soluble Heavy Metal Content
Total Heavy Metal Content
Surface Runoff Suspended Solids
Wet Sediment Extractable Heavy Metal Content (DTPA preferred)
Dry Sediment Extractable Heavy Metal Content (DTPA preferred)
Depth (thickness) of Mixed Top Sediment Layer
Depth (thickness) of Contaminated Sediment Layers
Sedimentation Rate (possibly through core dating)
Sediment Deposition History
Suspended Solids Settling Rates (possibly through sediment traps)
Consolidation Characteristics
Sediment Porosity (mixed layer and deeper layers)
Pesticides
Priority Pollutants (40 CFR Part 136)
Dioxin
Reference Site

2. POINT DISCHARGES INTO WATERWAY
Contaminant Loads Based on Concentration and Volumetric
Flow Rates

Surface Runoff During Storm Events
Combined Sewer Overflow

(Continued)



Table 1 (Continued)

3. NONPOINT DISCHARGES INTO WATERWAY
Ground Water: Information on Geohydrology and Ground Water
Characteristics
Atmospheric Deposition

4. LAND USE OF ADJACENT PROPERTIES

5. CONTAMINATED SITES
Hazardous Waste
Superfund
Spill

6. WATERSHED HYDROLOGY
Wetlands

7. WATERWAY HYDRAULICS & FLOW
Hydrology or Flows Through the System
Area of Bottom Contamination
Water Depth au Area of Contamination
Contaminant Waste Loads to System
Floods

8. WATER QUALITY DATA
DOC TOC
DO Hardness
BOD PH
Metals Conductivity
PAHs Temperature
PCBs Total Solids
Total Suspended Solids (distributed in time and space)
Best Estimates of Partition Coefficients for Low (water column) and

High (bottom sediments) Sediment Concentrations
Sediment-Water Contaminant Distribution Coefficients
Bacteriological Quality
Priority Pollutants
Interstitial Water Contaminant Concentration

9. BIOASSAY TEST DATA
Rapid:

microtox
Daphnia
Cerlodaphnia
Pontoporeia
Ames Test

Chronic:
C. tentans
Daphnia
fathead minnows
macroinvertebrate

(Continued)



Table 1 (Concluded)

Plant bioassay data:
Total PCB Content (aroclor content)
Specific PCB Congeners
PAHs
Heavy Metal Uptake

10. BIOLOGICAL DATA
Fisheries Surveys, including:
body weight/size
diet/stomach contents
feeding type
lipid content
phytoplankton
zooplankton

Benthic Community
overall benthic "health"
benthic indicators/low diversity

11. MISCELLANEOUS INFORMATION
Climatological Data
Air Quality

12. RISK ASSESSMENT
Human Health
Ecological

13. WILDLIFE USAGE
Birds
Mammals

14. ENDANGERED SPECIES
Federal
State
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Table 5

Highest Concentration (ug/g) of Contaminants

in Buffalo River AOC Sediments

Chemical Highest Concentration (ug/vg) Sub-Proiect No.

Lead 3300 1
Zinc 600 1
Mercury 66.6 8
Cadmium 4.5 1
p,p' -DDT 1.84 1
p,p' -DDE 0.125 1
Benzo (a)pyrone 72.5 1
Fluoranthene 35.6 1
Phenanthrene 9.6 3
Anthracene 3.4 3
Pyrene 22.0 3
Benzofluorene 9.2 3
Benzathracene 2.6 3
Chrysene 1.8 3
Benzo Cc) pyrene 4.5 3
Perylene 13.7 3
Benzo(b)Fluoranthene 5.5 3
Benzo(k)Fluoranthene 1.2 3
Dibenz(a,h)Anthracene 6.3 3
Benzo(ghi)Perylene 2.6 3
Indeno(123-cd)Pyrene 2.8 3
1-eptachior epoxide 0.300 1
alpha- Endosulfan 0.015 1
alpha- BHC 0.016 23
gamma- BHC 0.298 1
Endrin 0.267 1
1,2-DCB 247.8 1
1,3-DCB 10 1
1,4-DCB 3 1
11GB 58.7 1
PCBs 3.2 1



Table 6

Highest Concentrations of Contaminants in Biota of Buffalo River AQO

Highest Concentration

Chemicai Ug/g. Fresh Weight

Fish (R16)

PCBs 14.5
DDT 1.63
Chlordane 0.53
Mercury 0.29
Aldrin/Dieldrin 0.06
Endrin <0.01
Lindane 0.04
Mirex 0.01

Clams (R21)

PCBs 1284 ± 277
alpha-BHC 5 ±4
beta-BHC 3± 5
Chlordane 13 ±7
p ,p -DDD 7± 7
DDT 5±10
Heptachlor epoxide 3±3
Herachlorobenzene 2± 1

Mussels (Rll)

HCB 1.6
p,p-DDE 4.2
PCB-15 8.5
PCB-28 3.9
PCB-44 9.0
PCB-49 5.4
PCB-52 5.1
PCB-70 9.1
PCB-87 2.6
PCB- 101 5.2
PCB-138 9.4
PCB-153 9.6
PCB- 180 53.0

Alga (R21)

PCBs 220 ± 110
As 11.3 ± 0.6
Cd 0.5 ± 0.1
Pb 60.0 ± 1.0
Hg 0.13 ± 0.01
Zn 99 ±1.2



Table 7

Ranges of Water Quality Parameters Measured

in the Buffalo River AO

Parameter Range

River Water MR16)

Temp (Celsius) 6.0-24.0
Per ent Saturation ()31-105
DO (mg/l) 2.8-9.5
Sp. Conductance (pmhos/cm) 225-445
Chlorine demand (mg/i) 0.35-3.02
Total Fe (mg/i) 0.417-1.06
COD (mg/l) 8.8-34.6
BOD (mg/l) <20
TSS (mg/l) 6-38
TDS (mg/i) 175-377
TS (mg/i) 195-412
NH3-N (mg/i) <0.06
Total Chlorides (mg/i) 19.1-44.8

Groundwater. ug/l M16)

Cd 10.2
Cr 223
Cu 85-472
Pb 174-1331
Hg 0.3
Ni 219
Zn 261,000
2- chiorophenol 13
bis (2-ethylhexyl) -phthalate 37
1, 2-dichlorobenzene 76.7
Napthalene 33.3
1,2,4- trichlorobenzene 25.7
Benzene 141
Chlorobenzene 1743



Table 8

Attenberg Limits for the Analyzed Samples from October 30,

1987 (R-20, Table 5.3)

Liquid Limit Plastic Limit Plasticity
# of Value Standard # of Value Index

Tests Deviation Tests
Sample [%] [%] [%] [%]

A 2 47.9 1 27.3 20.6
B 5 44.7 0.8 2 27.9 16.8
E 4 61.3 0.7 1 36.5 24.8
G 4 63.9 0.7 1 38.0 25.9
K 3 34.3 1 22.2 12.1
1 4 44.2 0.4 1 31.1 13.1
N 4 54.0 1.2 1 37.2 16.8

Nbis 5 66.1 1.3 2 38.3 27.8

Table 9

Water Contents Tests (R-20. Table 5.4)

Sample w w Moisture
@ GT..CEE @ CU-SCL (air dry)

A 0.49 0.72
B 0.85 0.79 41
E 1.31 1.36 51
G 1.55 1.36 56
J 0.99 48
N 0.88 47
K 0.47



Table 10

Cation Exchange Capacity and Organic Matter Content of Analyzed

SampIes of October 30, 1987 (R-20 Table 5.5)

Sample Cation Exchange Capacity Organic Matte
[meq/1OOg] [%]

B 1.52 3.3
E 1.92 4.7
0 2.02 5.1
3 1.47 4.4
N 1.34 7.8

Table 11
Summary of Laboratory Test Results and Derived Quantities

(R-20. Table 5.6)

Sample w e c CEC Org LL PL PI LI
1%] [kg/] [meq/l0og1 [%] [M] [%] [%3 [%]

A 0.5 1.3 1.2 48 27 21 1
B 0.9 2.3 0.8 2 3 45 28 17 3
E 1.3 3.5 0.6 2 5 61 37 25 4
G 1.6 4.1 0.5 2 5 64 38 26 5
J 1.0 2.6 0.7 1 4 44 31 13 5
K 0.5 1.2 1.2 34 22 12 2.
N 0.9 2.3 0.8 1 8 54 37 17 3

Nbis 66 38 28 2



Table 12

Grain Size Fractions for Samples from October 30. 1987

and Aunst 12. 1981 (R-20, Table 5.7)

Clay Silt Sand D50  Textural

Sample [% 1%] 1%] [mmi Class

A 16.5 50.3 33.2 1.5 Silt loam
B 20.2 63.8 16 0.012 Silt loam
E 29.4 62.8 7.8 0.008 Silty clay loam
G 30.6 63.6 5.8 0.011 Silty clay loam

1 5.5 44.1 50.4 0.062 Sandy loam
2 11.9 52.8 35.2 0.027 Loam
3 8.0 73.7 18.3 0.022 Silt loam
4 6.0 55.1 38.9 0.041 Silt loam
5 7.7 70.6 21.7 0.022 Silt loam
6 9.8 60.2 30.0 0.025 Silt loam
7 9.8 71.3 18.6 0.016 Silt loam
8 12.8 42.7 44.5 0.013 Silt loam
9 10.9 72.5 16.6 0.015 Silt loam
10 14.2 72.8 12.9 0.013 Silt loam
11 14.5 76.7 8.8 0.010 Silt loam



Table 13

Hiswrical Bulk Sediment Contaminant Concentations-Buffalo

River and Duffalo ShID -Cana (R-22. Table 10)

HISTORICAL BULK SEDIMENT CONTAMINANT CONCENTRATIONS
BUFFALO RIVER AND BUFFALO SHIP CANAL

Data from Rockwell, Claff, and Kuehl, 1983
(mg/kg)

Sample Sites (see Fig. 9)

Substances 4 8 12 26 52 53 54

Cd 0.3 0.3 2.8 4.5 4.0 1.1 0.5
Cr 14 15 1000 54 95 37 34
Cu 24 33 1200 140 120 61 76
Pb 89 41 3300 300 190 85 100
Hg 0.1 0.1 24 1.3 3.4 0.6 1.4
Ni 19 24 120 39 39 37 23
Zn 100 110 540 390 470 200 260
Ag 0.3 ND ND 3.5 ND ND ND
Total 2CB ND ND 180 ND ND ND ND
Total 3CB ND ND 243 ND ND ND ND
Total 4CB ND ND 1000 20 ND ND ND
5CB ND ND 540 ND ND ND ND
6CB ND ND 114 ND ND ND ND
Total PAH 16.5 4.2 238 285 51 1.9 16.6
PCB ND 0.07 3.17 2.12 0.33 0.10 0.14
Total DDT 0.049 0.007 2.318 0.205 0.209 0.099 0.169
Total Chlordane .021 0.013 0.301 0.012 0.052 0.012 0.018
Mirex* 0.004 ND 0.266 ND 0.01 0.004 0.007

not confirmed by GC/MS.
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Table 21

Deths in Feet to Surface of River Bed in Buffalo River

Sediment Survey Study (R4)

DEPTHS IN FEET TO SURFACE OF RIVER BED

Referred to low water datum elevation of 568.6 ft

USAE Transect Position1

1 2 3 4 5

735 13.5 17.8 21.8 -
736 10.3 17.8 21.8 -

737 10.0 17.5 21.0 -
738 - 18.5 21.5 18.5
740 10.0 15.5 20.0 18.5 10.0
741 10.7 18.2 22.2 16.6 10.1
742 10.5 16.5 22.2 18 .7 6.6
743 10.8 15.1 23.2 -

744 10.6 18.1 22.1 -

745 10.0 17.5 24.1 - 10.1
746 10.0 17.5 22.1 18.1
747 10.4 18.1 25.1 17.2 11.0
748 - 18.1 24.6 -

749 9.6 19.1 25.1 17.1
750 - 17.8 20.8 18.6

751 - 17.8 20.8 16.4

1Position 1 is nearest the west bank, position 2 is next, and
so forth across the width of the channel.



Table 22

Core Length CoUted in Buffalo River Sediment Survey

Study (R-4. Tabe 12)

CORE LENGTH

(cm)

Transect Position

1 2 3 4 5

735 p 54 36 - -

736 66 114 72 -
737 p 84 54 -
738 - 30 84 56
740 42 66 90 98 70
741 72 140 78 78 114
742 36 21 78 16 54
743 60 66 72 - -
744 30 45 p --

745 93 93 48 - 76
746 78 42 60 p -
747 128 94 54 p 30
748 - 100 98 --

749 p 109 109 p -
750 - 41 35 100
751 - 42 114 p

p - Sample taken with Mini-Ponar and assumed to be 8 cm deep.
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Table 23b

Total Solids Contents of Sambies (1. Table 1)

Army Sample Identification %~ Total Solids*

D-83-1 0-3' 58.8
D-83-2 a-it  61.8
D-83-2 1-3' 71.3
D-83-3 0-1' 48.3

D-83-4 0-1.5' 53.3
D-83-5 0-2' 57.8
D-83-5 2-4' 74.0

D-83-6 0-2' 55.5
D-83.-7 0-1.5' 53.8

D-83-8 2-4' 57.7

D-93-9 0-2' 63.9

D-83-15 0-2' 52.4

* total solids were calculated after drying the samples to a constant

weight in an oven at 1030C.



Table 23c

Metals (I. Table II)

Sample

Identification Nickel Arsenic Cadmium Chrmium Mercury Lead Zinc

D-83-1 0-3' 50.0 13.6 2.0 59.0 48.4 LT 0.70 95.0 328

D-83-2 0-1' 49.9 10.7 2.0 50.3 39.1 LT 0.71 81.8 283

D-83-2 1-3' 51.9 5.5 1.2 16.4 36.1 LT 0.63 35.9 83.8

D-83-3 0-1' 52.0 10.8 1.8 45.0 41.2 LT 0.93 96.0 372

D-83-4 0-1.5' 56.0 11.1 2.0 48.6 43.0 LT 0.79 94.0 368

D-83-5 0-2' 62.0 9.3 2.0 62.6 46.0 LT 0.69 110 550

D-83-5 2-4' 44.0 1.8 1.2 13.4 22.8 LT 0.66 34.0 86.0

D-83-6 0-2' 51.9 9.4 1.8 43.9 42.1 LT 0.85 104 375

D-83-7 0-1.5' 50.0 9.5 2.0 36.4 40.8 LT 0.89 114 440

D-83-8 2-4' 52.0 8.8 2.0 44.8 46.0 LT 0.75 116 550

D-83-9 0-2' 43.9 12.4 1.6 56.5 37.5 LT 0.72 81.9 258

D-83-15 0-2' 56.0 8.4 2.0 44.2 44.6 LT 0.80 102 480

Source: Mr. Richard Leonard, US Army Corps of Engineers, 5 Dec 1983.
Data reported in micrograms per gram on a dry weight basis.
LT - less than.
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Table 23h

Buffalo River Sediments - 1989 Data (3)

Buffalo kIver Sedlmnts * 199 Oeta- Aqua Tech Enviromntat CAnsuLtAnts leport
metals fn ag/kg dry weliht •

SWte Mo. Cd - B41k Cr - SuLk Cu * BuLk Fe -Sutk Pb - Sulk Nn - Bulk

27 0.5 21 45 27400 SO
56 1 16 50 32800 71 480
29 0.5 18 49 30300 82 490
54 1 13 46 29200 490

52 1 13 48 28400 62 460
53 1 12 46 31900 70 490

s0 0.6 9 40 30800 55 480.

51 0.9 14 48 30700 71 S00

31 0.5 LT 18 49 30300 82 490

49 0.5 9 38 29400 50 560

48 1 2 35 2430 60 520

34 0.6 LT 4 35 20500 25 S30

Arith. Nan 0.8 12 44 28833 63 S00

Std. Oev. 0.2 5 5 3285 15 25

No. of samples 12 12 12 12 12 12

Mi. Value 0.5 2 35 20500 25 430

Max. Value 1 21 50 32800 82 560

(Continued) (Sheet 1 of 7)



Table 23h (Continued)

Buff so River Sediments * 1989 Data * Aqua Tech Environmental ConsuLtants Report

Hetals in mg/kg dry weight

Sit* No. Hg Bulk Ni - Bulk Ag Bulk Zn - Bulk

27 0.5 27 0.5 LT 190

56 0.5 34 0.5 220

29 0.4 31 0.5 LT 210

54 0.37 30 0.5 LT 210

52 0.34 29 0.6 LT 180

53 0.3 31 0.5 200

50 0.25 32 0.6 LT 170

S1 0.41 31 0.5 LT 190

31 0.4 31 0.5 LIT 210

49 0.18 32 0.5 LT 150

48 0.24 25 0.6 LT 120

34 0.06 22 0.6 LT 940

Arith. Mean 0.33 30 0.5 249

Std. Oev. 0.12 3 0.05 210

No. of samples 12 12 12 12

Min. Value 0.06 22 0.5 120

Max. Value 0.5 34 0.6 940

(ContinULd) (Sheet 2 of 7)



Table 23h (Continued)

suffato i wr Sedllncts 19 9 Data Aq a Teeh lnvlrowmetat consuttants Report
PANs In q/kg

Supe Acmnlphthene Acamaphthytne Anthracen. hflota)Althracane lenzo(arpyrene IenROab)Ftouranthe

zr 0.2 LT 0.2 LT 0.22 0.83 1.09 1.91
56 0.2 LT 0.2 VT 0.16 0.67 1.03 1.9S
29 0.2 LT 0.2 LT 0.13 0.56 0.79 1.58
54 0.2 LT 0.2 LT 0.34 0.93 1.37 2.38
52 0.2 LT 0.2 .T 0.16 0.Sl 0.81 1.4553 0.2 LT 0.2 LT 0.1 LT 0.5 0.82 1.33
so 0.2 LT 0.2 Lt 0.13 0.45 0.86 1.49$1 0.2 LT 0.2 LT 0.23 0.67 1.i 1.83
31 0.2 LT 0.2 LT 0.32 0.9 1.39 2.2849 0.2 LT 0.2 LT 0.16 0.37 0.77 1.3148 0.2 1. 0.2 LT 0.14 0.46 0.74 1.21
34 0.2 LT 0.2 LT 0.12 0.39 0.68 1.11

Arfth. Mem 0.2 0.2 0.18 0.61 0.9 1.65

Std. 0ev. ERR ERR 0.07 0.19 0.23 0.40

No. of $&1a11 12 12 12 12 12 12

min. Value 0.2 0.2 0.1 0.37 0.68 1.11

max, VaLue 0.2 0.2 0.34 0.93 1.39 2.38

(Continued) (Sheet 3 of 7)



Table 23h (Continued)

luffsto itve Sediments - 1969 Oate - Aqua Tech Envirotuantat Consultants Report

PAN* in mg/kg

SaspLe Bnzo(gh)PeryLOnS *enzo(k)FLcurnthen Chrysene OIbenzo(a,h)Anthrscen FLouranthene FLourene

27 0.48 0.2 LT 0.94 0.4 LT 1.86 0.3 LT
56 0.55 0.2 LT 0.82 0.4 LT 1.83 0.3 LT
29 0.4 LT 0.2 LT 0.73 0.4 LT 1.36 0.3 LT
54 0.49 0.2 LT 0.96 0.4 LT 2.33 0.3 LT
52 0.4 LT 0.2 LT 0.57 0.4 LT 1.3 0.3 LT53 0.4 0.2 LT 0.64 0.4 LT 1.26 0.3 LT
50 0.4 LT 0 2 LT 0.63 0.4 LT 1.21 0.3 LT
51 0.'. LT 0.2 LT 0.58 0.4 LT 1.78 0.37
31 0.66 0.2 LT 0.99 0.4 LT 2.54 0.55
49 0.4 LT 0.2 LT 0.49 0.4 LT 1.15 0.3 LT
48 0.4 LT 0.2 LT 0.52 0.4 LT 1.05 0.3 LT
34 0.4 LT 0.2 LT 0.43 0.4 LT 1.21 0.3 LT

Arith. Mean 0.45 0.2 0.69 0.4 1.57 0.33

Std. 0ev. 0.08 ERR 0.19 ERR 0.47 0.07

No. of samples 12 12 12 12 12 12

in. Value 0.4 0.2 0.43 0.4 1.05 0.3

(Sheet 4 of 7)



Table 23h (Continued)

luffsao Rivrt Sdimnts * 1969 Oato - Aqua Tech EnvironmntaL ComsuLtants Report

PAN$ in mg/kg

Saple Ifd o(i,2,3-cd)Pyrwwe Naphthalene phenanthrene Pyree

27 0.58 0.3 LT 0.74 0.98

56 0.59 0.3 LT 0.71 0.99

29 0.44 0.3 LT 0.58 0.83

54 0.61 0.3 LT 1.34 1.38

52 0.41 0.3 LT 0.59 0.72

53 0.42 0.3 LT 0.54 0.66

50 0.3 LT 0.3 LT 0.59 0.76

51 0.45 0.3 LT 0.81 1.18

31 0.75 0.36 1.35 1.38

49 0.3 LT 0.3 LT 0.64 0.2

48 0.3 LT 0.3 LT 0.6 0.83

34 0.3 LT 0.3 LT 0.78 0.72

Arith. Mean 0.45 0.31 0.77 0.93

Std. Oev. 0.14 0.02 0.27 0.25

No. of smples 12 12 12 12

Mn. Vatue 0.3 0.3 0.54 0.66

(Sheet 5 of 7)



Table 23h (Continued)

luffato River Sdiemnts - 199 Date Aqua Tech Envtrormtat Coiauttants Report

Pesticides in ag/kg dry weight

SWpte Atpha-INC sets-INC L indene Naptachtor Neptechor-epoxide Atdrin

27 0.02 LT 0.02 LT 0.02 LT 0.03 LT 0.09 0.02 LT
56 0.02 LT 0.02 LT 0.02 LT 0.03 LT 0.03 LT 0.02 LT
29 0.02 LT 0.02 LT 0.02 LT 0.03 LT 0.03 LT 0.02 LT

54 0.02 LT 0.02 LT 0.02 LT 0.03 LT 0.03 LT 0.02 LT
52 0.02 LT 0.02 LT 0.02 LT 0.03 LT 0.03 LT 0.02 LT
53 0.02 LT 0.02 LT 0.02 LT 0.03 LT 0.03 LT 0.02 LT

50 0.02 LT 0.02 LT 0.02 LT 0.03 LT 0.03 LT 0.02 LT
51 0.02 LT 0.02 LT 0.02 LT 0.03 LT 0.03 LT 0.02 LT
31 0.02 LT 0.02 LT 0.02 LT 0.03 LT 0.03 LT O.O2 LT
49 0.02 LT 0.02 LT 0.02 LT 0.03 LT 0.03 LT 0.02 LT
48 0.02 LT 0.02 LT 0.02 LT 0.03 LT 0.03 LT 0.02 LT
34 0.02 LT 0.02 LT 0.02 LT 0.03 LT 0.05 0.02 LT

Arith. Mean 0.02 0.02 0.02 0.03 0.04 0.02

Std. 0ev. 0.00 0.00 0.00 ERR 0.02 0.00

No. of amptes 12 12 12 12 12 12

Min. VaLue 0.02 0.02 0.02 0.03 0.03 0.02

Max. VaLue 0.02 0.02 0.02 0.03 0.09 0.02

(Sheet 6 of 7)



Table 23h (Concluded)

.ffato river Sediments 1999 Data Aqua.Tech Envirommntatl Consuitants teort
Pesticides in mg/kg dry weight

Sample Oieidrin Endrin p,p-O0T Pp-O0P p,p-OE

27 0.02 LT 0.05 LT 0.03 LT 0.02 LT 0.03 LT

56 0.02 LT 0.05 LT 0.03 LT 0.02 LT 0.03 LT

29 0.02 LT 0.05 LT 0.03 LT 0.02 LT 0.03 LT

54 0.02 LT 0.05 LT 0.03 LT 0.02 LT 0.03 LT

52 0.02 LT 0.05 LT 0.03 LT 0.02 LT 0.03 LT
53 0.02 LT 0.05 LT 0.03 LT 0.02 LT 0.03 LT

50 0.02 LT 0.05 LT 0.03 LT 0.02 LT 0.03 LT
51 0.02 LT 0.05 LT 0.03 LT 0.02 LT 0.03
31 0.02 LT 0.05 LT 0.03 LT 0.02 LT 0.03 LT
49 0.02 LT 0.05 LT 0.03 LT 0.02 LT 0.03 LT
48 0.02 LT 0.05 LT 0.03 LT 0.02 LT 0.03 LT.

34 0.02 LT 0.05 LT 0.03 LT 0.02 LT 0.03 LT

Arith. Mean 0.02 0.05 0.03 0.02 0.03

Std. 0ev. 0.00 ERR ERR 0.00 ERR

No. of saptes 12 12 12 12 12

Min. Vatue 0.02 0.05 0.03 0.02 0.03

Iax. VaLue 0.02 0.05 0.03" 0.02 0.03

(Sheet 7 of 7)



Table 24

Summary of Water Quality Monitoring Activities

in the Buffalo River

Sample

Site Period Freuuency TZe Depth Parameters

Surface Water

NYSDEC MP 1.8 1982-86 Monthly Grab 0.5-1.0 m Flow and
to bottom Priority

Pollutants

NYSDEC MP 1.1 1982 Twice Grab 1 m below Temp, % Sat,
3.7 surface DO, Conduct-
5.8 ance, Demand,

Fe, COD, BOD,
TSS, TDS, TS,
NH3-N, Total
chlorides

NYSDEC 3 1982-86 Monthly Grab 1 m below Flow and
surface Priority

Pollutants

USGS 3 1940-85 Daily Grab Flow, Conven-
tional Param-
eters and
Metals

Groundwater

USGS Allied 1982- Monthly Grab Metals
CheL ical

USACOE Times 1983- Once Grab Priority
Beach Pollutants
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Table 28b

Inventory of Samples (5. Table I1

ATEC Lab Nos. Sample Description Time Collected
Inorganic - Organic

Water SaMles

1744-84 11592 25 minutes before dredge 10:25

1745-84 11593 10 minutes before dredge 10:40

1746-84 11594 Wake #1 10:50

1747-84 11595 15 minutes after dredge 11:05

1748-84 11596 30 minutes after dredge 11:20

1749-84 11597 60 minutes after dredge 11:50

1750-84 11598 120 minutes after dredge 12:50

1751-84 11599 Wake #2 13:25

1752-84 11600 15 minutes after dredge 13:40

1753-84 11601 30 minutes after dredge 13:55

1754-84 11602 60 minutes after dredge 14:25

1755-84 11603 Wake #3 16:05

1756-84 11604 15 minutes after dredge 16:20

Suspended Sediment Samples

1809-84 Wake 13;25 - 14:25

1910-84 120 minutes after dredge 17:21 - 18:21



Table 28c

Anayses Conducted on Water Samples Collected at Buffalo

River. Buffalo. NY (5, Table I)

ATEC Lab No. 1744-84 1745-84 1786-84 1747-84
Identification
(Field No.) 1025 1040 1050 1105

25 min. before 10 min. before Wake #1 15 min. after

Arsenic, Ug/i < 1 < 4 6 < 4

Cadmium, pg/1 4. < 4< 4 <.4

Chromium, pg/l < 10 12 24 20

Copper, pg/l < 4 < 4 <1. < 4

Lead, pg/1 50 64 110 84

Mercury, pg/i < 0.3 < 0.3 1.6 < 0.3

Nickel, Ug/1 < 10 12 32 24

Zinc, pg/i 31 24 170 6n

pH, S.U. 7.3 7.3 7.6 7.4

Suspended Solids, 54 51 273 131
mg/I

Dissolved Solids, 154 148 139 147
mg/i

Oil/Grease, mg/] 1.4 1.2 0.8 4.1

T. Non-Volatile < 0.01 < 0.01 < 0.01 < 0.01
Chlorinated
Hydrocarbons, pg/i

T. Volatile Chlorinated
Hydrocarbons, jg/] < l.n < 1.0 < 1.0 < 1.0

* Concentrations estimated on the basis of a bromochloropropane internal
standard.

** Concentrations estimated on the basis of an aldrin internal standard.

(Continued)
(Sheet I of 3)



Table 28c (Continued)

ATEC Lab No. 1748-84 1749-84 1750-84 .1751-84
Identification
(Field No.) 1120 1150 1250 1325

30 min. after 1 hr. before 2 hr. after Wake #2

Arsenic, Ug/l < 4 < 4 < 4. 4

Cadmium, Ug/i < 4 <.4 < 4 < 4

Chromium, 1jg/i 20 12 < 10 20

Copper, tJg/l < 4 < 4 < 4 < 4

Lead, Ug/I 84 84 32 68

Mercury, 1Vg/l 0.3 0.3 < 0.3 0.5

Nickel, Ujg/I 24 16 22 28

Zinc, pg/l 68 48 56 140

pH, S.U. 7.4 7.5 7.4 7.5'

Suspended Solids, 142 118 125 301
mg/l

Dissolved Solids, 140 146 153 133
mg/i

Oil/Grease, mg/l 1.2 3.9 0.6 < 0.5

T. Non-Volatile
Chlorinated
Hydrocarbons, Ug/i < 0.01 < 0.01 < 0.01 < 0.01

T. Volatile Chlorinated
Hydrocarbons, )jg/] < 1.0 < 1.0 < 1.0 < 1.0

Concentrations estimated on the basis of a bromochloropropane internal

standard.

** Concentrations estimated on the basis of an aldrin internal standard.

(Sheet 2 of 3)



Table 28c (Concl:ded)

ATEC Lab No. 1752-84 1753-84 1754-84 1755-84 1756-84
Identification
(Field No.) 1340 1355 1425 1605 1620

1 min. 30 min. 1 hr. Wake #3 15 min.

Arsenic, pg/I < 4 < 4 < 4 5 < 4

Cadmium, pg/l < 4 < 4 < 4 < 4 < 4

Chromium, Ug/i < 10 < 10 < 10 16 < 10

Copper, Pg/I < 4 < 4 < 4 < 4 < 4

Lead, Pg/l 32 32 40 88 36

Mercury, 1g/i < 0.3 0.3 < 0.3 0.5 < 0.3

Nickel, Pg/I 16 12 12 32 < 10

Zinc, Pg/I 48 40 52 180 48

pH, S.U. 7.4 7.4 7.6 7.6 7.2

Suspended Solids, 135 112 115 498 125
mg/I

Dissolved Solids, 153 154 153 130 171
mg/i

Oil/Grease, mg/I 1.0 < 0.5 < 0.5 < 0.5 < 0.5

T. Non-Volatile
Chlorinated
Hydrocarbons, Pg/l < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

T. Volatile Chlorinated
Hydrocarbons, pg/i < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

* Concentrations estimated on the basis of a bromochloropropane internal

standard.

** Concentrations estimted on the basis of a aldrin internal standard.

(Sheet 3 of 3)



Table 28d

Analyses Conducted on Susvended Sediment Samples Collected

at Buffalo River, Buffalo, NY. Inorganic Parameters

(5. T-ble M)

ATEC Lab No. 1809-84 1810-84
Identification Wake 2nd Hour

Total Dry Sediment
Weight, g 12.8 4.3

pg/l Ug/l
mg/kg in water mg/kg in water

Arsenic 8 3 8 1.0

Cadmium < 2 < 0.7 < 2 < 0.2

Chromium 25 9.1 26 3.2

Copper 69 25 64 7.9

Lead 96 35 76 9.3

Mercury 0.5 0.2 < 0.1 < 0.01

Nickel 36 13 40 4.9

Zinc 157 57 176 21.4

Iron 22,300 8,160 25,000 3,070

Manganese 690 252 826 101

Note: Metals were determined on dry sediments concentrated from water samples.
The equivalent concentrations in the water are based upon the assumption
that the sediments represent the solids contained in 35 liters of water.



Table 28e

Analyses Conducted on Suspended Sediment Samples Collected

at Buffalo River, Buffalo, NY. Qrganic Parameters

(5, Table IV)

ATEC Lab No. 1809-84 1810-84
Identification Wake 2nd Hour
Total Dry Sediment 12.8 4.3

weight, g/l

PCB's: mg/ka In water mg/kg in water
Aroclor 1016 < 1.0 < 0.4 < 1.0 < 0.1
Aroclor 1221 < 1.0 < 0.4 < 1.0 < 0.1
Aroclor 1232 < 1.0 < 0.4 < 1.0 < 0.1
Aroclor 1242 < 1.0 < 0.4 < 1.0 < 0.1
Aroclor 1248 < 1.0 < 0.4 < 1.0 < 0.1
Aroclor 1254 < 1.0 < 0.4 < 1.0 < 0.1
Aroclor 1260 < 1.0 < 0.4 < 1.0 < 0.1

Polynuclear Aromatic Hydrocarbons:

Phenanthrene < 1.4 < 0.5 < 1.4 < 0.2
Anthracene < 1.3 < 0.5 < 1.3 < 0.2
Fluoranthene < 1.4 < 0.5 < 1.4 :< 0.2
Pyrene < 1.3 < 0.5 < 1.3 < 0.2
Benzo(a)Anthracene < 1.3 < 0.5 < 1.3 < 0.2.
Chrysene < 1.3 < 0.5 < 1.3 < 0.2
Benzo(b)Fluoranthene < 2.9 < 1 < 2.9 < 0.4
Benzo(k)Fluoranthene < 1.8 < 0.7 < 1.8 < 0.2
Benzo(a)Pyrene < 2.4 < 0.9 < 2.4 < 0.3
Dibenzo(a,h)Anthracene <14.8 < 5.5 <14.8 < 1.8
Indeno(1,2,3-cd)Pyrene < 7.5 < 2.8 < 7.5 < 0.9
Benzo(ghi)Perylene < 8.7 < 3.2 < 8.7 < 1.1

Other Base Neutral Organics:

Hexachloroethane < 4.7 < 1.7 < 4.7 < 0.6
Hexachiorobutadiene < 6.8 < 2.5 < 6.8 < 0.8
Hexachlorobenzene < 4.8 < 1.8 < 4.8 < 0.6
1,2,4-Trichlorobenzene < 3.5 < 1.3 < 3.5 < 0M4
2-Chloronaphthalene < 1.9 < 0.7 < 1.9 < 0.2
1,2-Diphenylhydrazine < 1.8 < 0.7 < 1.8 < 0.2
Hexachlorocyclopentadiene < 9.0 < 3.3 < 9.0 < 1.1
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Table 30

Mean Priority Pollutant Concentrations in Groundwater

Saples at Simnfficant Hazardous Sites

(R-16, Table B.2)
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Table 33

EPA Ptioritv Pollutants and Special Cate-gory Loadings

from Significant Sources by CategoriesIParameters

from December 1981-82 Sarmifin~ (Quantified

Parameters Only) (R-21, Table 2.14)
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Table 34

PAH Concentration2 in Water from Allied Chemical

Outfalls to Buffalo River (R-7. Table 4)

Concentration (ng/L)

COMPOUND Outfall Outfall Outfall
001 003 004

FLUORENE ND* ND ND
PHENANTHRENE ND ND ND
ANTHRACENE ND ND ND
FLUORANTHENE ND 1.2 5.4
McPHENANTHRENE ND ND ND
P7RENE 2.1 1.1 2.0
MeANTHRACENE ND ND ND
BENZOFLUORENE ND ND ND
BENZANTHRACENE 0.2 0.1 0.1
CHRYSENE 0.3 ND 0.6
BENZO(e)PYRENE ND ND ND
PERYLENE ND ND NT
BENZO(b)FLUORANTHENE 0.2 0.6 0.1
BENZO(k)FLUORANTHENE 0.1 ND 0.1
BENZO(a)PYRENE 1 0.5 0.5 0.7
DIBENZ(a,h)ANTHRACENE 0.1 ND 0.7
BENZO(g,h,i)PERYLENE 0.2 0.1 7.5
INDENO(1,2,3-c,d)PYRENE ND ND ND

TOTAL 3.7 3.6 17

*ND - Not Detected,-



Table 35

PAH Concentrations in Water from Buffalo Color Water

Outfalls and Intake (R-7. Table A.2)

Corcentration (ng/L)

COMPOUND Intake Outfall Outfall
006 011

FLUORENE ND* ND ND
PMENANTHRENE ND ND ND
ANTHRACENE ND ND ND
FLUORANTHENE 1.3 5.4 6.0
MePHENANTHRENE ND ND ND
PYRENE 4.2 5.2 43
MeANTHRACENE ND ND ND
BENZOFLUORENE ND ND ND
BENZANTHRACENE 0.2 0.3 0.6
CHRYSENE 0.4 0.4 1.1
BENZO(e)PYRENE ND ND ND
PERYLENE ND ND ND
BENZO(b)FLUORANTHENE 0.3 0.3 0.6
BENZO(k)FLUORANTHENE 0.2 0.2 0.3
BENZO(a)PYRENE 0.8 0.7 0.9
DIBENZO(g,h,i)PERYLENE 0.2 0.1 0.1
BENZO(g,h,i)PERYLENE 0.3 13 0.4
INDENO(1,2,3-c,d)PYRENE ND ND ND

TOTAL 7.9 25 53

*ND - Not Detected



Table 36

Storm Sewer Sediment Analyses for Priority and

Selected Category Pollutants (R-21. Table AM2
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Table 37

Pediment Dischare Relationfhiv for the Buffalo River (R-29)

Flow

46 9,400 21,800
Sediment Discharge (cfe) (cfs) (cfs)

(Tons/day)

Clay .37 4,420 13,800
VF Silt .32 3,870 12,800
F Silt .32 3,870 12,800
H Silt .32 3,870 12,800
C Silt .32 3,870 12,800
VF Sand .09 1,100 3,450
F Sand .09 1,100 3,450



Table 38
Summary of Shoaling Rates (R-29)

Station

5 10 15 20 25
YRS X YRS X YRS X YRS Y YRS

0 .85 1.50 2.55 2.60 4.20 4.50 5.59 6.20 7.70 9.5
418 .75 1.50 2.25 2.50 3.80 3.90 5.30 5.70 6.80 8.7
1022 .65 1.50 1.95 2.50 3.25 3.10 4.60 5.00 5.90 7.5
1729 .60 1.10 2.15 2.50 3.60 3.60 5.05 6.30 6.50 8.0
2817 .60 0.50 2.60 2.50 3.90 4.40 5.40 8.00 7.00 9.0
3458 .55 0.50 1.75 2.00 3.00 3.30 4.20 6.00 5.45 7.0
4003 .35 0.50 1.05 1.50 1.75 2.00 2.50 2.50 3.20 4.0
5725 .35 0.50 1.05 1.50 1.75 2.00 2.50 2.60 3.20 3.7
7581 .35 0.50 1.05 1.60 1.75 2.10 2.50 2.80 3.20 3.5
9148 .55 1.30 1.55 2.80 2.65 2.90 3.65 4.50 4.70 5.1
9671 .80 1.60 2.30 3.20 3.85 4.60" 4.80 5.00 5.25 5.6
10215 .75 1.40 2.15 2.90 3.60 4.20 4.45 4.70 5.15 5.6
10635 .65 1.20 1.95 2.60 3.60 4.00 4.30 4.60 5.15 5.6
11067 .60 1.00 1.80 2.30 3.00 3.80 4.10 4.50 5.00 5.5
11610 .55 0.70 1.65 2.00 2.15 3.50 3.85 4.20 4.95 5.7
12188 .45 0.50 1.50 1.70 2.50 3.20 3.55 4.00 4.60 5.5
12602 .55 0.60 1.65 2.00 2.75 3.50 3.90 4.40 5.05 6.0
14036 .75 1.10 2.15 3.00 3.60 4.50 5.00 5.60 6.45 7.3
14361 .75 1.20 2.15 3.10 3.65 4.60 5.10 5.80 6.60 7.5
14980 .80 1.40 2.35 3.40 3.90 5.00 5.45 6.10 7.05 8.0
15823 .90 1.70 2.70 4.10 4.50 5.60 6.30 7.00 8.15 9.0
16233 1.0 2.00 3.00 4.30 5.10 5.80 6.75 7.30 8.35 9.2
17695 1.25 2.90 3.90 5.00 5.80 6.70 7.60 8.50 9.25 10
18295 1.15 3.20 3.45 5.20 5.75 7.10 8.00 8.80 10.3 10
19557 1.65 3.30 4.25 5.50 6.40 7.10 7.55 8.22 8.65 9.5
20057 1.65 3.30 4.25 5.60 6.40 7.10 7.55 8.10 8.65 9.0
20855 1.60 3.40 5.00 5.70 6.35 7.00 7.30 7.70 8.30 8.7
21350 1.60 3.40 5.00 5.80 6.35 7.00 7.30 7.50 8.30 8.8
22680 1.40 3.30 4.50 5.60 5.90 6.50 6.65 6.70 7.30 7.6
23828 1.70 3.30 5.00 5.30 5.50 5.90 6.00 6.10 6.50 6.7
24915 1.70 3.20 4.90 5.20 5.30 5.40 5.45 5.50 5.75 6.0
25775 1.35 3.10 4.10 5.00 5.00 5.00 5.00 5.00 5.30 5.5
26545 1.50 3.30 4.50 4.70 4.80 4.90 4.95 5.00 5.10 5.3
26985 1.50 3.30 4.50 4.70 4.80 4.90 4.95 5.00 5.10 5.2
28863 .10 0.00 0.35 0.50 0.55 0.70 0.75 1.00 0.95 1.0



Table 39

Concentration of Selecte Inomanic and Organc Com~ounds in

Dredged Maerial Samples at Timies Beach Confined

Dios20al Facility. 241 (915080) (R-21)

Concentration (ug/9) -/
Parameter Maximum mean

Arsenic!/ 58.9 22.7
Cadmiuml.. 13.3 11.9
Chromiuml' 393 332
Copper!/ 269 251
Lead/' 1,037 497
Mercury 9.4 4.8
Nickel ± 63 55
Zincl/ 1,854 1,283
Bis(2-ethylhexyl))phhalatel/ 5.5 3.0
PCB (Aroclor 1242) Y 1.0 0.7
PCB (Aroclor 1254)1/ 2.5 1.5
Aniline 2.8 2.3
1 -Ami nonaphthal1ene 4.1 2.7
N-Benzyl-ethylani line 7.0 4.5
4,4'-Methylene-bis(N,N'-dimethylaniline) 1.4 .0.9

pp'-Benzylidene bis(N,NI-dimethylaniline) 4.7 3.3
Benzo(a)pyrenelf 96 39
1 ,2-Oichlorobenzenel/ 9.8 3.5
1 ,3-Dichlorobenzenel/ 9.5 3.9
1 ,4-Dichlorobenzenel/ 22 12
Naphthal1ene!/ 20 14
Phenahthrenel/ 15 13
Anthracenel' 13 9.7
Fluoranthenel/ 24 17
Pyrenel/ 27 17
Benzo( a) anthracenel/ 23 12
Ch rys end1/ 26 14

I/ EPA priority pollutant

j/HN03 extracted

Compounds identified but not quantified include 4-(dimethyl-amino)

benzophenone, N,N,N',N'-tetramethylbenzidine, chlordane, toxaphene,

diniethyl phthalate. diethyl phthalate, dibutyl phthalate, benzylbutyl

phthalate, lindane, heptachlor, aldrin, p,p'-DDE, dieldrin, endrin, p,p'-DDD,

p,p'-DDT, methoxyclor, mirex, and phenol.



Table 40

Concentration of Parameters in Subsurface and Surfac Water

Samles at Timhes Beach. Confined Disposal Facility (R-21)

Concentration (ug/L)

Sub-surface Water Surface Water
Parameter Maximum Mean (Single Sample)

Aluminum 95,800 33,810 30,000
Antimony 24 8 31
Arsenic 1/ 106 67.3 115
Barium 2.320 1 929 331
Cadmium 1/ 17 10.2 39
Chromium 1/ 496 223 758
Cobalt 220 73.3 NO
Copper 1,250 472 912
Lead 1/ 3,560 1,331 2,020
Manganese 19,200 7,752 2,930
Mercury 1/ 0.96 0.32 ND
Nickel L/ 659 219 129
Thallium 1/ NO ND 66
Zinc 1/ 761.000 261,000 3,340
Benzene 1/ 370 149 ND
Chlorobenzene 1/ 4,600 1,743 ND
Ethylbenzene 1/ 46 29.7 ND
Toluene 1/ 15 7.6 ND
2-Chlorophenol 1/ 39 13 ND
1,2-Dichlorobenzene 1' 230 76.7 ND
1,3-Dichlorobenzene 1 22 7.3 ND
1,4-Dichlorobenzene 1/ 120 56.3 NO
1,2,4-Trichlorobenzene j/ 77 25.7 NO
N-nitrosodlphenylamine 1' 48 24 38
Bis(2-ethylhexyl) phthalate 1/ 81 37 ND
Aniline 35 11.7 ND
4-Chloroaniline 430 143 ND
Naphthalene 1/ 100 33.3 ND
o-Xylene 32 10.7 ND
Fluoranthene ND ND 9.2
Hexane 2,500 1,533 ND

Y/ EPA Priority pollutant
NO Not detected

Other organic parameters tentatively identified and semi-quantified

include: methylcyclopentane, 4-ethyl-2-methylhexane, 4-methylbenzeneamine,

2-chlorobenzeneamine, 3-ethyl-5-methylpyridine, 2,4-dimethylheptane, 1,3-

dimethylbenzene, 3-hexanone, 2-hexanone, 3-hexanol, 2-hexanol, and 1-hexanol.



Table 41

Concentrations of Parameters in Subsurface and Surface Water

Samiples at Small Boat Harbor Site and Buffalo Outer

Harbor Site

Surface Water
Subsurface Water Single Sample
Mean Concentration Concentration

(ug/L) (uQ/L)
Buffalo Buffalo

Small Boat, Outer Small Boat Outer
Harbor Harbor Harbor Harbor

Parameter Site Site Site Site

Aluminum 3,690 5,030 234 1,680
Antimony,1/ 7 NO NO ND
Arsenic / 44 17 NO ND
Barium 1/ 186 233 NO NO
Cadmium 1/ 9.8 6.2 ND ND
Chromium 1/ 122.3 102 NO 19
Copper 1/ 94.3 20.7 ND ND
Lead 1/ 357 124 ND 72
Manganese 3,426 5,110 39 311
Mercury 1/ 0.3 ND ND ND
Nickel _/ 47.7 ND NO ND
Tin 16 25.3 ND ND
Zinc 1/ 11,136 14,600 14 124
Benzene 1/ 21.7 255 ND ND
Chlorobenzene _/ 834 109 NO ND
Toluene 1/ ND 2.8 ND ND
Ethylbenzene _/ 3.7 ND ND ND
1,3-Dichlorobenzene 1/ 20.7 ND NO ND
N-nitrosodiphenylamine 1/ 23.7 ND ND ND
1,4-Dichlorobenzene 1/ 8.7 NO ND ND
Bis(2-ethylhexyl) phthalate 11 ND 20 ND ND
Acenaphthylene ND 7 ND ND
Phenanthrene 1/ ND 1.9 ND ND
Naphthalane 1 ND 36.7 ND ND
o-Xylene 6 1.9 ND ND
Fluoranthene 1/ ND 8 ND ND

!-/ EPA priority pollutant
NO Not detected

Additional parameters similar to those at the Times Beach site were

tentatively identified at these containment sites.



Table 42

Concentrations of Parameters in Soil Samples from Mobil

Oil Corvoration-Site 141 (915040) (R-211

Concentration (ug/g)
Parameter Mlaximum Mean

Methylene chloride -1/ 0.7 0.2
Ethylbenzene 1/ 0.09 0.02
Fluorotrichioromethane 0.04 0.01
Toluene l/ 0.01 0.01
Fluoranthene 1' 38 10
Benzo(a)anthracene j/15 4.1
Benzo(a)pyrene 1/ 15 4.1
Benzo(k)fluoranthene 1/15 3.7
Phenanthrene 1/ 46 11.9
Pyrene 1/ 31 7.9
Chrysene 1/15 4.1
Acenaphthailene 1/15 3.7
Anthracene 1112.7
Fluorene 1/ 112.7
Benzo(k)fluoranthene 1/600 150

1-1 EPA priority pollutant

organic compounds tentatively identified and semiquantified include:

2-methylbutane, cyclohexane. methylcyclohexane, 1 ,2-dimethyl-cis-cyclohexale,

3-hepten-2-one, 1-methylpyrene, and hydrocarbons.



Table 43

Concentrations of Parameters in Four Soil Samp~le from McNaughton-!

Brooks. Inc.-Site 138 (915034) R-21)

Concentration (ug/g)
Parameter Maximum Mean

Lead 1! 520 115
Naphthalene 2!6 2
Acenaphthylene 1'7 2
Acenaphthene 1' 20 8
Fluorene 1/ 18 8
Phenanthrene 1'59 23
Anthracene 21' 23 6
Fluoranthene 1'104 35
Pyrene 1/ 104 33
Chrysene 11 84 21
Benzo(a)anthracene 1/89 23
Benzo(b)fluoranthene 5 1
,jenzo(k)fluoranthene 2!167 48
Benzo(a)pyrene j/85 22
Undecane 2 0.4

Organic compounds tentatively identified include: 1,4-dimethyl-

benzene, 1 ,2-dimethylbenzene, 2-methylnaphthalene, 1-methylnaphthalene,

1 ,1-biphenyl, 1 ,5-dimethylnaphthalene, 2,3-dimethylnaphthalene,

4-methyldlbenzofuran, and (1,1 '-biphenyl)-4-carboxaldehyde.



Table 44

Concentrations of Parameters in Additional Soil Samples

from McNauighton-Brooks. Inc.-Site 138 (915034)

Concentration (ug/g)
Parameter Maximum Mean
Benzene .1. 0.03 0.02
Ethylbenzene 1'- 0.1 0.6
Methylene chloride 1/ 0.2 0.07
Toluene l/ 0.09 0.02
Fluoranthene 1/ 34.2 11.8
Naphthalene 1/ 11.2 2.8
Bis(2-ethylhexyl) phthalate 1'0.1 0.03
Benzo(a)anthracene j/25.2 6.3
Benzo(a)pyrene 1/ 0.02 .005
Benzo(b)fluoranthene and

ben zo(k f1uoranthene j/32.4 8.1
Chrysene -25.1 6.4
Pyrene 2!60.5 11.8
Acetone 0.5 0.1
2-Butanone 0.09 0.02
Carbon disulfide 0.007 0.002
4-Methyl -2-pentanone 0.2 0.05
Styrene 0.01 0.003
o-Xylene 0.6 0.3

Y1 EPA priority pollutant

Additional parameters tentatively identified and semi-quantified

are: 1,7,7-trimethyl--tricyclo (2.2.1.02,6) heptane, Il-ethyl -2-.methyl -benzene,
tetrahydrofuran, 3-methyl-2-butanone, 1-pentanol, 2,6,6-trimethyl-bicyclo

(3.1 .1) hepten-2-*one, 1,3- and 1 ,4-diniethylbenzene, benzofuran,

cis-1,2-dimethylcyclohexane, 5-methyl-1-phenyl-hexane, 2-propyloxylbenzene,

1,3,5-trimethylbenzene, l,2,3-trimethylbenzene, and hydrocarbons. The

presence of these volatile hydrocarbons suggests a significant potential for
contaminant migration.



Table 45

Concentrations of Metals in Groundwater Samvies from Allied

Chemical-Site 107 (915004) (R-21)

Concentration (ug/L)
Parameter Maximum Mean

Copper 1/ 190 84
Lead 1/ 370 173
Nickel _/ 900 373
Vanadium 30 13

1/ EPA priority pollutant

Analyses indicate low values for pH (3.9 maximum, 3.6 mean). These

pH values would enhance mobilization and seepage of inorganic contaminants to

the river.



Table 46

Concentrations of Parameters in Soil Samples from Buffalo Color

Corporation-Site 120-122 (915012-ab.c) (R-21)

Concentration (ug/g)
Parameter Maximum Mean

Arsenil/ 1,870 989
Chromium, total!/ 1,050 904
Chromium, hexavalent 3.2 1.9
Copper!/ 6,200 5,905
Lead!/ 57,600 41,900
Mercury!/ 138 89
Nickel_/ 103 82
zinc1/ 2,130 1,462
1-Naphthylamine 0.2 0.2
Benzidinel/ 1.0 1.0
Acenaphthenel/ 1.0 1.0
Naphthalenel/ 2.0 1.5
Fluorenel/ 1.9 1.5
Anthracene!// Phenanthrenel/ 9.6 5.2
Fluoranthenel/ 10 6
Pyrenel/ 6.7 3.8
Chrysenel// Benzo(a)anthracenel/ 4.6 2.8
Benzo(b)fluroanthene,!// benzo(k)
fluoranthene,1// benzo(a)pyrene-/ 7.9 4.8

Dinitrotoluenel/ 1,000 500

1/ EPA priority pollutant
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Table 53

Key to PolychlorinFnted Biphenyi (PCB) Nomenclature

Desfigiated by International Unon of Pure and

Aogplhed Chemists (1UPAQ~ Numbers (R-l11

---------------------------------------------------------------

PCB (IUPAC) PCB Conxene'

-------------------------------------------------------------------

15 4,4' Dichiorobiphonyl

28 2,4,4' Trichiorobiphenyl

44 2,2',3,5' Tetrachiorobiphenyl

49 2,2',4,5' Tetrachiorobiphenyl

52 2.2',5.5' Tetrachiorobiphenyl

70 2,3',4',5 Tetrachiorobiphenyl

87 2.2'3,4.5' Pentachiorobiphenyl

101 2,2' ,4,5,5' Pentachiorobiphenyl

138 2,2'.3.4.4'.5' Hexachiorobiphenyl

153 2,2',4,4'.5,5' Hexachiorobiphenyl

180 2,2'.3.4.4'.5.5' Heptachiorobiphenyl

-------------------- -----------------------------------------------

* IUPAC =International Union of Pure and Applied Chemists.



Table 54

Concentiations of PCBs and Pesticides in the Soft Tissue

of Elliatio Dilatata (ua/kE wet weiu.ht (R-11)

PCB (IUPAC) *
STATION* LOCATION 15 28 52 49 44 70 101 87

BUFFALO RIVER
1 Coast Guard 5.7 3.9 5.1 3.2 7.7 9.1 5.2 2.6
Station

3 Pili jg across 4.9 0.4 2.7 2.0 (0.1 3.5 (0.1 (0.1
Tines Beach

4 Pilings under 5.5 1.5 3.8 2.8 (0.1 5.0 (0.1 1.0
skyway

5 Pilings grain 8.0 1.6 3.6 2.7 (0.1 4.5 (0.1 <0.1
elevator

6 Across from 8.1 2.4 4.2 5.4 9.0 7.2 4.9 1.8
Allied Chemical

7 Cazenovia Creek 4.7 <0.1 0.7 (0.1 <0.1 (0.1 (0.1 0.5
8 Bridge upstream 5.7 (0.1 1.5 1.1 (0.1 4.2 (0.1 (0.1

from C. Creek
9 Past Grassy 8.0 <0.1 (0.1 (0.1 (0.1 (0.1 (0.1 0.5

Island
10 Channel across 8.5 (0.1 0.5 (0.1 (0.1 (0.1 (0.1 (0.1

from bridge
12 Under highway 5.2 0.7 1.3 2.2 7.6 2.4 1.3 (0.1

bridge
13 School Road 6.5 0.6 1.4 0.9 7.4 1.4 0.4 (0.1

LAKE ERIE OUTSIDE TIMES BEACH

14 7.6 2.0 4.5 1.3 15.0 5.7 2.6 (0.1
19 6.1 1.1 2.8 2.9 9.4 3.1 0.7 (0.1
20 11.0 0.5 1.4 1.8 8.5 1.8 0.4 (0.1
22 7.9 (0.1 0.8 (0.1 (0.1 (0.. (0.1 (0.1

INSIDE TIMES BEACH

24 4.1 5.1 14.0 10.0 4.7 14.0 3.4 2.8
25 6.4 13.0 21.0 15.0 10.0 19.0 5.8 4.2
Transect Locations
DO 9.3 25.0 37.0 27.0 23.0 32.0 7.8 5.7
D7 5.1 16.0 27.0 17.0 13.0 21.0 3.4 3.6
D8 6.8 14.0 24.0 18.0 12.0 25.0 7.8 5.3
D8 (float) 3.6 15.0 29.0 22.0 45.0 30.0 11.0 6.5
E7 7.2 21.0 31.0 24.0 19.0 30.0 8.4 5.6

E8 6.8 18.0 29.0 22.0 18.0 31.0 9.3 6.2
E9 5.0 18.0 31.0 23.0 16.0 32.0 11.0 6.3

# IUPAC = International Union of Pure and Applied Chemists.

* Numbers refer to sites in Figures 4 and 5.

(Continued)



Table 54 (Concluded)

" - PESTICIDES
STATION' LOCATION 153 138 180 op- pp- HCB

DDE DDE

BUFFALO RIVER
1 Coast Guard station 7.3 7.3 4.3 1.4 4.2 1.4
3 Pilings across Times <0.1 (0.1 53.0 0.9 2.3 (0.1
Beach

4 Pilings under skyway (0.1 (0.1 1.3 1.1 1.7 (0.1
5 Pilings grain <0.1 (0.1 1.3 0.9 1.0 0.2

elevator
8 Across from Allied 9.6 9.4 7.3 1.2 2.5 1.6

Chemical
7 Cazenovia Creek <0.1 (0.1 0.2 (0.1 0.4 0.8
8 Bridge upstream from (0.1 (0.1 3.6 <0.1 0.9 1.2
C. Creek

9 Past Grassy Island <0.1 (0.1 3.2 <0.1 0.7 (0.1
10 Channel across from <0.1 (0.1 <0.1 (0.1 0.3 0.6

bridge
12 Under highway bridge 1.8 2.7 1.1 0.5 1.5 0.4
13 School Road 1.0 2.1 0.6 0.3 1.0 0.3

LAKE ERIE OUTSIDE TIMES BEACH

14 4.1 5.6 2.4 0.8 3.2 0.8
19 2.8 3.7 1.5 0.5 1.9 0.8
20 1.7 2.3 0.9 0.3 1.1 0.5
22 (0.1 (0.1 <0.1 <0.1 <0.1 0.6

INSIDE TIMES BEACH

24 <0.1 <0.1 (0.1 1.8 6.8 2.4
25 <0.1 (0.1 0.8 5.8 5.5 1.7
Transect Locations
DO (0.1 <0.1 (0.1 8.2 7.6 2.4
D7 <0.1 <0.1 <0.1 5.9 4.9 1.8
D8 (0.1 (0.1 0.7 2.5 6.6 2.2
D8 (float) (0.1 (0.1 0.6 3.5 8.2 2.6
E7 <0.1 (0.1 0.3 2.4 6.8 2.4
E8 (0.1 (0.1 0.5 4.6 7.8 2.5
E9 <0.1 <0.1 0.9 2.1 7.9 2.7
----------------------------------------------------------------



N +9 +

VV
00~

+ +

V 00

A~~i utn c n~

01 4.'

oa ~- '* in a

0

04. 4K 4u

'-4 Wn P . - a,

L j 0 = ;M+ a+=4.) 'n-r P .

- W- o- %n

0z 0 '- 0

- a oo 6: 4;
i.O ++L'.

In 4) 0 41 00 C

4 0 'A

'a-W CL 0.

.C' - i L O
+9~0 0- c~ 0

CLC

CL0G 0 0.
w Cal

0K
C0 u GDGI

ai 46 . U

s-I w-- ";
'a fi G2D.1 A t Y4 -&

P-~~ CLa A

0~. - .0G

Lj CY 10'~J

O ~ m tn 2. G.Cc
E "o. L. C;

2-GD 1*. ; Z 18
Li ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ) # N ad n.e e q e DDD.D.i

UJ - CN0 j

alc 2, og

go .4 V)C. U 02Ch &



I TI

00 0
mC

aa

.H V

45)4
~j 'A

W 4
>J 06

.,II I

+1 0

C2 4a

9 I L

In C w + nS 0a

0 L: L: 'r

4)L - -u

.145

0 936
r-4 '1'U

06
E0

0 0-

0 0

'C, 41 a

00 41

In t - 4
50. S. gx

0 45

= Z4a-oa oa

06 It . S

I~~~~ ~ ~ ~ li I 'N 3a0C E



a 0

040

C')

4I-
4

t 1.1

4)

*r4.8

1.1

UU

41~ 1
4Ju

0- f



Table 58
Tvvical EXDosures for Incidental Ingestion of Wae

Whe Swimming (3. Table 6.13)

lo10 Ass$ 0-6 Years Ass@ 7-18 years AWe 19-70 Years Lifetime
Cone. in
Water Intake Intake Intake Intake
(mg/1) (r/KG-OAT) (?rv/K0-DAY) (r/KG-DAT) (Mrn/xa-DA

Cadmium. 2.001-03 0 2.751-11 1.2$E-12 5.671-12
Choim2.001-02 0 2.751-10 1.281-11 5.67Z1l

Copper 9.001-03 0 1.2491.0 5.77E-12 2.551-11
Iran 1.909+00 0 2.631-00, 1.22E-09 5.39Z-09
Lead 1.601-02 0 2.201-10 1.03E11 4.54Z-11
Mangaesee 1.9-01 0 2.60Z-09 1.212-10 5.36Z-10

Mruy1.701-04 0 2.34Z-12 1.091-13 4.822-13
Nickel 5.001-03 0 6.881-11 3.21Z-12 1.422-11
Silver 2.001-OS 0 2.751-13 1.28E-14 5.67E-14
Zinc 2.901-02 0 3.993-10 1.86Z11f 6.2U1-11
Acon~aphthene 0.001+00 0 0.001+00 0.001400 0.001+00
Acenaphthylent 0.001+00 0 0.001+00 0.001+00 0.001+00
Axathracene 8.051-03 0 1.11E-10 5.15E-12 2.281-11
Unzo~aanthracene 1.94E-03 0 2.872-11 1.241-12 5.501-12
Benzo(a)pyrene 1.06E-03 0 1.46E111 5.79E-13 3.001-12
Denzo(b)fluotanthens 1 841-03 0 2.53E-11 1.1S1E12 5.22Z1.2
Benzo(ghi)paryLene 1.831-04 0 2.52E-12 1.18Z-13 5.201-13
3enzo(k)fluaranthene 0.001,+00 0 0.001+00 0.001+00 0.00+0
Chrysene 2.151-03 0 2.951-11 1.36Z-12 6.0o112
Dibsnzo(a.h~anthbacene o.o01+Qo 0 0.009+00 0.00E+(0 0.001+00
Fluoranthene 2.49E-02 0 3.43Z-10 1.601-.1 7.071-11
Fluorene 2.62E-02 0 3.611-10 1.6se1-, 1.441-11
Indsno(1,2,3-cd)pYrsne 1.87E-04 0 2.581-12 1.201i 5.311-13
Naptheaene 2.001-01 0 2.76Z-09 1.28Z-10 5.56110
Phenanthrene 3.35E-02 0 4.631-10 2.151-11 0.541-11
Pyrene 1.55E-02 0 2.131-10 9.91E-12 4.361-11
alph-BBC 0.001+00 0 0.001+00 0.001+00 0.00Z+00
beta-BUC 0.001+00 0 0.001+00 0.001+00 0.001+00
Lindane (game-BB) 0.001+00 0 0.001+00 0.001+00 0.001+00
Aldrin 0.001+00 0 0.001+00 0.001+00 0.001+00
Chlordane 0.001+00 0 0.009+00 0.001+00 0.001+00
Dieldrin 0.001+00 0 0.009+00 0.001+00 0.001+00
Endrin 0.001+00 0 0.009+00 0.001+00 0.001+00
Heptachlar 0.001+00 0 0.001+00 0.001+00 0.001+00
Heptachior epozide 1.01X-01 0 1.381-09 6.4SE111 2.851-10
Rezachlorobensene 01001+00 0 0.00Z+00 0.001+00 0.001+00
lire: 0.001+00 0 0.001+00 0.00Z+00 0.001+00
p,p 000 0.001+00 0 0.001+00 0.001+00 0.001+00
p,p 001 0.001+00 0 0.001+00 0.001+00 0.001+00
p.p DDT 0.001+00 0 0.001+00 0.001+00 0.001+00
PCBG 4,43E-03 0 0.001+00 0.001+00 0.001+00



Table 59

Reasonable Worst Case Ex~sures for Incidental Ingestion -of

Watr While Swimming (3. Tablet 6.14)

Worse came
1985 Ages 0-6 years Agee 7-18 years Ages 19-70 years Lietme
Cone. in
Water Intake Intake Intake Intake
(Mg/I) (?flIX-DAY) CIG/KO-DAY) (#0/KG-DAY) (MGIV-DA

Cadmium 4.001-03 0 5.501-11 2.569-12 1.132-11
Cbromiu.m 2.001-02 0 2.753-10 1.211-11 5.673-11
Copper 1.30Z-02 0 1.791-10 8.33Z-12 3.693-11
Iran 3.761+00 0 5.171-01 2.411-00 1.071-08
Lead 2.90Z-02 0 3.991-10 1.661-11 S.2=3-11
manganese 4.221-01 0 5.811-09 2.712-10 1.203-09.
Mercury 2.601-04 0 3.583-12 1.672-13 7.373-13
Nickel 8.001-03 0 1.103-10 5.133-12 2.273-11

Silver 2.001-05 0 2.751-13 1.261-14 5.671-14

Zinc 4.401-02 0 6.061-10 2.822-11 1.251-10
Acmnaphthene 1.261-01 0 1.731-09 6.061-11 3.571-10

Acenaphthyiene 2.511-01 0 3.461-00 1.61Z-10 7.133-10
Anthracone 6.71E-02 0 9.231-10 4.302-11 1.9-10
Bento~aanthracene 1.531-02 0 2. 101-10 9.793-12 4.33Z-11
Senseoapyrene 4.46E-03 0 6.141-11 2.861-12 1.261-11
Benso~bfluorenthene 3.231-03 0 4.451-11 2.071-12 9.179-12
Denso(ghi)peryloes 2.241-03 0 3.061-11 1.449-12 6.351-12
Senso(kEfluorantien. 2.451-03 0 3.381-11 1.571-12 6.969-12
Chrysene 4.67E-03 0 6.421-11 2.99ot-12 1.32Z-11
Oibenso(a.hWanthracte. 1.35E-03 0 1.61-11 8.651-13 3.033-12
Fluorantheno 5.871-02 0 8.081-10 3.771-11 1.673-10
Fluerene 7.951-02 0 1.091-09 5.103-11 2.253-10
Indeno(1.2,3-cd)pyreno 2.37E-03 0 3.27E-11 1.521-12 6.73Z112
Mapthalone 5.811-01 0 8.001-09 3.731-10 1.652-09
Fhonanthrene 1.35E-01 0 1.861-09 68113.341-10
?Yven* 3.98E-02 0 8.241-10 3.04-11 1.701-10
aiph-BBC 7.309-03 0 1.001-10 4.601-12 2.071-11
beta-ABC 4.601-03 0 6.33E-11 2.95E-12 1.301-11
Lindane (ga-UC) 0.001+00 0 0.001+00 0.001+00 0.001+00
Aldrin 0.001+00 0 0.001+00 0.001+00 0.001+00
Chlordane 0.001+00 0 0.001+00 0.01+00 0.001+00
Doldrin 0.001+00 0 0.001+00 0.001+00 0.001+O0
Endrin 5.801-05 0 7.99R-13 3.72E-14 1.651-13
Saptachlar 0.001+00 0 0.003+00 0.001+00 0.001+00
Heptachlor epozide 1.811-01 0 2.491-09 1.161-10 5.131-10
3exachlorobensne 0.001+00 0 0.001+00 0.001+00 0,001+00
Mire: 0.001+00 0 0.001+00 0.001+00 0,001+00
p.p ODD 4.061-06 0 5.59E-14 2.611-15 1.151-14
p,p DDS 2.741-06 0 3.762-14 1.75E-15 7.761-15
p~p DDT 1.061-05 0 1.491-13 6.931-15 3.061-14

FCG4.431-03 0 6. 101-11 2.841-12 1.26E11



Table 60

Typical Exposures for Derma Contact with Surfae Water

While Swimming (3. Table 6.15)

Age specific exposure levels

Ages 0-6 years Ages 7-18 years ASos 19-70 Years Lifetime

1969

Conc. in Absorbed Absorbed Absorbed Absorbed

Water Dose Dose Dose Dose

(a/1i (Iv/KG-DAY) (WD/KG-DAY) (W:I/KG-DAY) ("S/Ko-DA

Cadmium 4.00E-03 0 5.SO-11 2.56E-12 1.13Z-11

Chromium 2.00-E02 0 2.751-10 1.28Z-11 5.67Z-11

Copper 1.3&E-02 0 1.79E-10 6.331-12 3.691-11

Iran 3.7fE+00 0 5.17Z-08 .2.413-09 1.07Z-08

Lead 2.90E-02 0 3.991-10 1.861-11 8.22-11

manganese 4.22E-01 0 5.811-09 2.73-10 1.201-09

Mercury 2.601-04 0 3.56E-12 1.671-13 7.371-13

Nickel 6.00E-03 0 1.101-10 5.13E-12 2.271-11

Silver 2.00E-05 0 2.75E-13 1.28E-14 5.671-14

Zinc 4.40E-02 0 6.06E-10 2.821-11 1.25Z-10

Acenophthens 1.26E-01 0 1.731-09 8.08E-11 3.571-10

Acenpht.hylone 2.51E-01 0 3.46E-09 1.61E-10 7.13E-10

Antr, rcene 6.711-02 0 9.231-10 4.301-11 1.20Z-10

Denso(a)snthracene 1.53E-02 0 2.!0E-10 9.79E-12 4.331-11

Benzo()pyrone 4.46E-03 0 6.14E-11 2.56E-12 1.25 11

Benzo(b)tfuorsnthene 3.23E-03 0 4.451-11 2.07E-12 9.17Z-12

enso(ahi)perylene 2.24E-03 0 3.061-11 1.44E-12 6.35Z-12

Bensa(k)fluorantheve 2.45E-03 0 3.38-11 1.571-12 6.961-12

Chrysene 4.67E-03 0 6.42z-11 2.991-12 1.322-11

Dlbenzo(a,h)anthraceue 1.35E-03 0 1.861-11 8.652-13 3.631-12

Fluorsntheno 5.67E-02 0 8.081-10 3.772-11 1.671-10

Fluorene 7.95E-02 0 1.09E-09 5.101-11 2.251-10

Indeno(1.2,3-cd)pyrene 2.37E-03 0 3.271-11 1.52E-12 6.732-12

Nspthslene 5.81E-01 0 6.00E-09 3.731-10 1.65E-09

Phenanth:ene 1.35E-01 0 1.86E-09 .681-11 3.841-10

Pyrene 5,98-02 0 8.24E-10 3.841-11 1.701-10

alph-BBC 7.30E-03 0 1.00E-10 4.68E-12 2.071-11

betse-BC 4.60E-03 0 6.33E-11 2.95E-12 1.301-11

LUndans (S"ma-3UC) 0.00+00 0 0.001+00 0.001+00 0.002+00

Aldzin 0.00E+00 0 0.00E+00 0.00E+00 0.00E+00

Chlordane 0.OOE+00 0 0.001+00 0.00E+00 0.001+00

Dieldrin 0.00E+00 0 0.00E+00 0.00E+00 0.00E+00

Endrin 5.60E-05 0 7.991-13 3.72E-14 1.651-13

Heptechlor 0.001+00 0 0.001+00 0.001+00 0.00E+00

leptachlor spoxide 1.811-01 0 2.491-00 1.161-10 5.131-10

Hezechlorobensene 0.001+00 0 0.009+00 0.00E+00 0.001+00

Mirex 0.001+00 0 0.00E+00 0.001+00 0.00E+00

p,p DDD 4.06-06 0 5.591-14 2.61Z-15 1.151-14

p,p DDE 2.74E-06 0 3.76E-14 1.75X-15 7.761-15

p,p DDT 1.08E-05 0 1.49E-13 6.931-15 3.061-14

PCBs 4.431-03 0 6.10E-11 2.44Z-12 1.26E-11



Table 61
Reasonable Wort Case Exposures for Demial Contact with

Surface Water While Swimnming (3, Table 6.16)

Age specific exposure levels

Wreast Ages 0-6 years Aaes 7-18 years Ages 19-70 years Lifetme
1985
Cone. in Absorbed Absorbed Absorbed Absorbed
Water Does Do$e Dos* Does
(06/1) aaIK-DAY) (IM/Z-DAY) (1MIXODAT) (M/O-DA

Cadiim 4.001-03 0 6.033-07 4.543-08 1.52Z-07
Chsomlium 2.002-02 0 3.423-05 2.32t-07 7.583-07
Copper 1.301-02 0 2.221-06 1.511-07 4.09-07
Iran 3.761+00 0 6.42Z-04 4.363-05 1.439-04
Lead 2.90E-02 0 4.09-06 3.373-07 1.103-06
Manganese 4.221-01 0 7.213-05 4.903-06 1.603-05
Mercury 2.603-04 0 4.443-06 3.029-09 9.863-09
Nickel 8.003-03 0 1.372-06 9.299-08 3.031-07
Silver 2.003-05 0 3.42Z-09 2.329-10 7.51110
Zinc 4.409-02 0 7.521-06 5.111-07 1.671-06
Acensphthene 1.261-01 0 2.13-05 1.469-00 4.763-06
Acenaphthylens 2.511-01 0 4.293-05 2.929-06 9.533,06
Ant)hreene 6.713-02 0 1.153-05 7.791-07 2.543-06
Uento~aanthrace 1.53Z-02 0 2.613-06 1.771-07 5.792-07
senlo(a)pyrene 4.46L3-03 0 7.621Z-07 5.183-08 1,693-07
Denbo~bfluoranthene 3.233-03 0 5.533-07 3.753-06 1.233-07
Bensocghiperylene 2.24E-03 0 3.833-07 2.603-06 8.493-08
Uenso~kfluoraitbene 2.453-03 0 4.191-07 2.653-06 9.303-08
Chrysene 4.67t-03 0 7.97E-07 5.425-08 1.773-07
Dibento~a,h)enthrecene 1.353-03 0 2.31Z-07 1.573-03 3,121-01
Fluoranthene 5.673-02 0 1.003-05 6.825-07 2.231-06
Fluorine 7.959-02 0 1.36E-05 9.23E307 3.01Z-06
Indenol.2,3-cd)pyren* 2.37E-03 0 4.051P-07 2.751-08 9.001-08
Rapthelene 5.81S-01 0 9.933-05 6.75106 2.209-05
Theninthrene 1.359-01 0 2.31E-05 1.573-06 5.143-06
Pyrone 5.98S-02 0 1.021-05 6.95E-07 2.279-06
alpb-BOC 7.303-03 0 1.251-05 8.472-08 2.771-07
bets-BBC 4.60E-03 0 7.861-07 5.34Z-08 1.741-07
Lindae. (game-21C) 0.003+00 0 0.003+00 0.001+00 0.001+00
Aldrin 0.001+00 0 0.003+00 0.001+00 0.001+00
Chlordase 0.003+00 1)0.001+00 0.001+00 0.003+00
Dieldrin 0.001+00 0 0.003+00 0.0034P00 0.003+00
Endrein 5.803-05 0 9.911-09 6.743-10 2.201-00
leptachlor 0.003+00 0 0.003+00 0.001+00 0.003+00
leptachior epoxide 1.811-01 0 3.091-05 2.10E-06 6.6-06
leuschloraonzene 0.003+00 0 0.003+00 0.003+00 0.001+00
Hirer 0.003+00 0 0.003+00 0.001+00 0.001+00
p,p DD 4,06Z-06 0 -'.949-10 4.721-11 1.549-10
p,p DDZ 2.74E-06 0 4 .672-10 3.18Z-11 1.043-10
pp DOT 1.083-05 0 1.853-09 1.253-10 4.10E-10
PCU 4.43E-03 0 7.53-07 5.153-08 1.663-07



Table 62
TvtDical Exposures for Dermal. Contat with Suspended

Sediments While Swiming (3. Table 6.17)

mean Ages 0-6 Years Ages 7-18 years Ags 19-70 Years Lifetimne
1969
Conc. in Absorbed Absorbed Absorbed Absorbedsediments Dose Dose Dole Dose

Cdim8.001-01 0 2.541-05 1.041-06 5.601-06Chromum ~ 1.209+01 0 3.811-04 2.911-05 6.19Z-0SCopper 4.400+01 a 1.401-03 1.07E-04 3.191-04Icon 2.861+04 0 9.161-01 6.981-02 2.091-OXLead 6.301+01 0 2.00E-03 1.53E-04 4.561-04Manganese 5.001+02 0 1.591-02 1.212-03 3.621-03Mercury 3.30Z-01 0 1.051-Os 7.99Z-07 2.391-05Nickel 3.001+01 0 9.531-04 7.261-O5 2.17Z-04
Silver 0.001+00 0 0.001+00 0.00Z+00 0.001+00Zinc 2.49E+02 0 7.91E-03 6.03E-04 1.601-03Acensphthene 0.009+00 0 0.001+00 0.001+00 0.001+00AcnphthyLeno 0.00S+00 0 0.001+00 0.001+00 0.003+00Anthrecone 1.801-01 0 5.721-06 4.361-07 1.303-06
Beftseneztbrecene 6.101-01 0 1.941-OS 1.461-06 4.42Z-06Iensoeopyrone 9.501-01 0 3.021-05 2.30Z-06 6.6961O -Ieflso~bftuoranthens 1.65E+00 0 5.24E-05 3.99Z-06 1.202-05Befs(ghi)perylene 4.501-01 0 1.43E-05 1.091_06 3.262-OS
Beax0(k)fluorantheue 0.001+00 0 0.001+00 0.003+00 0.003+00Chrysens 6.901-01 0 2. 19E-OS 1.671-05 5.002-0SDibenaehanthracene 0.001+00 0 0.001+00 0.00T+00 0.001+00
Ylucranthens 1.57E+00 a 4.999-05 3.801-06 1.141-OSFLuorene 3.30E-01 0 I.051-05 7.99E-07 2.391-06IfldefloC1.2,3-CdOPyreng 4.50Z-01 0 1.43E-05 1.091-06 3.26Z-06PapthaLone 3.10E-01 0 9.85E-06 7.501-07 2.25Z-05Phenanthrene 7.701-01 0 2.45E-Os 1.866-05 5.361-06Pyrene 9.30E-01 0 2.95E-05 2.25Z-06 6.74E-OSalph-25C 0.001+00 0 0.001+00 0.001+00 0.001+00beta-DOC 0.001+00 0 0.001+00 0.001+00 0.001+00Lindan. (uasman-BB~C) 0.001+00 0 0.001+00 0.00E+00 0.001+00Aldrin 0.001+00 0 0.001+00 0.001+00 0.001+00Chlordane 0.001+00 0 0.001+00 0.00X+00 0.001+00Otiadrin 0.003+00 0 0.001+00 0.001+00 0.00Z+00Indrin 0.001+00 0 0.001+00 0.001+00 0,00000leptachLor 0.001+00 0 0.00Z+00 0.001+00 0.00Z+00Keptachlor epozide 4.00Z_02 0 1.271-06 9.661-06 2.09-07Nezachlorobansene 0.001+00 0 0.001+00 0.001+00 0.00t+00Mirex 040E1+00 0 0.001+00 0.001+00 0.00Z+00p.P DOD 0.001+00 0 0.00Z+00 0.001+00 0.001+00p,P DOE 0.001+00 0 0.009+00 0.001+00 0.001+00p~p DDT 0.001+00 0 0.001+00 0.001+00 0.009+00MEG 0 0.001+00 0. 001+00 0.001+00



Table 63

Reasonable Worst Case Exposures for Dermal Contact with

Ssvended Sediments While Swimming (3. Table 6.18)

man Ixposure Values

Agos 0-6 yeers Age* 7-1 years Ages 19-70 years Lifetime
Worse case
loss
Cone. in Absorbed Absorbed Absorbed Absorbed
Sediments Dose Dose Does Does
(ms/ks) ("IKO-DAY) (OIX/Y-DAY) (CIt1iG-DAY) (Wi/-DAY)

Cadmium 4.302+00 0 1.371-04 1.042-05 3.12E-05
Chromium 9.97Z+01 0 3.172103 2.412-04 7.2u-04

Copper 1.571+02 0 4.993-03 3.801-04 1.141-03

Iron 5.55E+04 0 1.761+00 1.34-01 4.02-01

Lead 2.24E+02 0 3.343-03 7.122-04 2.131-03

Manganese 7.331+02 0 2.33E-02 1.772-03 5.312-03

Mercury 1.71E+00 0 5.43E-05 4.141E06 1.241-05

Nickel 4.82E+01 0 1.53E-03 1.171-04 3.491-04

Silver 8.501-01 0 2.70E-05 2.061-06 6.169-06

Zinc 1.209+03 0 3.822-02 2.913-03 6.722-03

Acensphthene 1.00Z+00 0 3.18-05 2.421-06 7.241-05

Acenaphthyleno 1.00E+00 0 3.18Z-05 2.421-06 7.241-06

Anthracene 1.50E+00 0 4.771-05 3.631-06 1.09-05

Senso(a)snthracene 4.GO+00 0 1.52Z-04 1.162*05 3.483-05

Uonso(a)pyrene 4.O+00 0 1.27-04 9.661-06 2.902-05

Uenso(b)fluoranthene 2.90Z+00 0 9.211-05 7.021-06 2.101-05
Uenso(Sgh)peryleone 5.501+00 0 1.75E104 1.332-05 3. iW-05

snzo()fluoranthene 2.201+00 0 6.39-05 5.331-05 1.59Z-05

Chrysene 1.501+00 0 4.771-05 3.632-06 1.092-05

Dibento(eh)snthrecene 6.20E+00 0 1.971-04 1.-0105 4.4o9-05
Fluoranthene 3.70E+00 0 1.18-04 8.96E-06 2.6e-s5

Fluorene 1.001+00 0 3.18-05 2.429-06 7.241-06
Indeno(1,2,3-cd)pyrone 5.70E+00 0 1.61E-04 1.38-05 4.131-05

NaphaLene 9.00E-01 0 2.86Z-05 2.181-06 6.52E-06

Phenenthrene 3.10E+00 0 9.85E-05 7.501-06 2.251-05
Pyrens 3.60E+00 0 1.141-04 8.721-06 2.611-05
alph-DEC 4.60E-02 0 1.469-06 1.11Z-07 3.331-07
bstaBD-C 2.909*02 0 9.21E-07 7.02-06 2.10Z-07
Lindane (ga-NEC) O.O+00 0 0.001+00 0.009+00 0.001+00

Aldrin 0.001+00 0 0.00E+00 0.001+00 0.001+00
Chlordane 0.001+00 0 0.001+00 0.001+00 0.001+00

Dioldrin 0.001+00 0 0.001+00 0.00OO+0 0.00E+00

Endr ln 1.001-02 0 3.16E-07 2.421-08 7.24E-08

Reptachlor 0.00E+00 0 0.001+00 0.00+00 0.00+00

Neptachlor spoxide 7.202-02 0 2.291-06 1.741-07 S.22E-07

lexachlorobenueno 0.00E+00 0 • 0.001+00 0.001+00 0.001+00
Mires 0.00'100 0 0.001+00 0.001+00 0.00OO0

pp ODD 5.00'-03 0 1.591-07 1.21E-08 3.621-08

p.p D00 1.90E-02 0 6.04E-07 4.601-08 1.381-07

p,p DODT 1.30E-02 0 4.13E-07 3.15E-08 9.421-08

PCES 3 8 0 1.21E-04 9.201-06 2.75E-05



Table 64

Typical-Exposures for Inizestion of Contarmated Fish

(3, Table 6.19)

Lifetime Exposure

Intake

Cadmium 0.001+00
Chromium 0.001+00
Copper o.0o1+Oo
Iran 0.001+00
Lead 0.00r+00
Manganese 0.001+00
Mercury 1.21E-03
Nickel 0.009+00
Silver 0.00E+00
Zinc 0.001+00
Acenaphthone 0.001+00
Aeensphthyleno 0.001+00
Anthracens, 0.001+00
Benzo~aenthracene 0.001+00
Senzo(aOpyrene 0. 001+00
Benza~b)fluoranthene 0.001+00
Senao(ghi perylene 0.001+00
Denzoakfluoranthens 0.001+00
Chrysene 0.001+00
Dibenzo~a~h)anthracene 0.001+00
Fluoranthene 0.001+00
Fluorene 0.001+00
Indeno~l.2,3-cd)pyrons 0.001+00
Napthalene 0.001+00
Phenanthrene 0.001+00
Pyrens 0.001+00
4iph-BBC 0.001+00
beta-BBC 0.001+00
Linden* (&amma-BBC) 1.86E-06
AIldrin 1.86E-06
Chlordane 1.76E-05
Oildrin 0.001+00
Endrin 0.001+00
Reptachlor 0.001+00
Septechior spoxide 0.001+00
Rexachlorobanzene 2. 799-06
Hirez 9.29Z-07
p.p DDD 0.001+00
p,p DOE 0.00Z+00
p~p DOT 5.76Z-05
PCIs 4.74E-04



Table 65
Reable Worst Case ExgosumC for Ingestion of

ContaminaWe Fish (3, Table 6.20)

Lifetim ExPOlure

Intake
ClUIIC-DAY)

Cadium 0.001+00
Chrasiua 0.001+00
Copper 0.001+00
Iran 0.001+00
Load 0.001+00
Manganese 0.001+00
Mercury 2.45E-04
Nickel 0.001+00
Silver 0.001+00
zinc 0,0oz+00
Aceaephthene 0.001+00
Acenaphthylens 0.001+00
hznthracene 0.001+00
3enROanthracene 0.001+00
Sento~a)pyros 0.00E+00
Benzo~bfluoranthens 0.001+00
BeLze(ahi )perylene 0.001+00
Bento~kfluoranthene 0.001+00
Chrysene 0.001+00
Dibenbo( a, h)anthracene 0.001+00
Fluoranthens 0.001+00
fluoreno 0.00z+00
Indenol1,2.3-ed)pyrons 0.00E+00
Naptheilens 0.00E+00
Phenanthren* 0.001+00
Pyrone 0.001+00
alph-SBC 0.001+00
beta-BBC 0.001+00
Lindans (&am-BsC) 3.77E-05
Aidtin 3.771-05
Chlordane 3.589-04
Dieldrin 0.001+00
Endrin 0.00E+00
leptachlor 0.001+00
Neptachier epoxide 0.001+00
Nexachlorobenzene 5.61-05
Mire: .9E0
p.p DDO 0.00l+CJ
p,p 001 0.00Z+00
ptp DDT 1.17E-03
PCBS 9.62LF-03



Table 66
Human Health Risk Resulting from Derrnal Contact with

Sediments: Tvvical Case (3, Table 8.1)

Use. 0-6 Years Ages 7-16 years Ages 10-70 Years Lifetime Lifetime

Intek/RZD Intako/RfD !ntake/RfiD Intake/Rf Cancer Risk

Cadmiu 0.001+00 5.011-02 3.871-03 1.161-02
ChxMium 0.00Z+00 7.1$E-02 5.481-03 1.641-02
Copper 0.002+00 2.149-01 2.021-02 6.01E-02
Iron A IA NA N
Lead NA MA NA IA
Manganese 0.001+00 7.941-02 6.052-03 1.611-02
Mercury 0.001+00 3.499-02 2.661-03 7.972-03
Nickel 0.00Z+00 4.771-02 3.631-03 1.091-02
Silver OOEO 0.001+00 0.002+00 001o 0.001+00
Zinc 0.001+00 3.961-02 3.011-03 9.022-03
Acenapbtbene 0.001+00 0.009+00 0.001+00 0.001+00
Acenapaithylene NA IA IA I
Anthracene 0.001+00 1.91E-05 1.452-06 4.35Z-06
Ienzo~aenthracens NA MA NA NA
Benao(eOpyrene MA NA MA MA
Denso~bfluoranthens NA NA MA NA
Banso(Shipey.ene NA MA NA NA
Benzo~kfluoraathens NA NA NA N
Chrysens NA NA MA NA
Dibenzo(a.hWanthracens NA NA NA NA
Fluoranthene 0.001+00 1.25E-03 9.501-05 2.84Z-04
Fluoreae 0.001+00 2.621-04 Z.001-05 5.961-05
Indeno(1,2,3-cd~pyren* NA NA NA IA
Napthalene 0.001+00 2.461-03 1.661-04 5.611-04
Phenanthreae NA NA NA MA
Pyrens 0.001+00 9.85E-04 7.501P-05 2.251-04
alph-DUC NA NA NA NA
beta-BBC NA NA NA NA
Lindane gam-DIC) 0.001+00 0.001+00 0.001+00 0.001+00
Aldrin 0.001+00 0.001+00 0.001+00 0O.001+00
Chlordans 0.001+00 0.001+00 0.001+00 0.001+00
Dieldrin 0.001+00 0.001+00 0.001+00 0.001+00
Endrin O.:A1+00 0.001+00 0.001+00 0.001+00
lfeptachlor 0.00E+00 0.009+00 0.001+00 0.001+00
Reptachlor epoxide 0.001+00 9.771-02 7.451-03 2.232-02 2.64E-05
Neeacblorobsenn 0.001+00 0.001+00 0.001+30 0.001+00
Mires: 0.001+00 0.001+00 0.001+00 0.001+00
p,p DDD NA MA NA NA
P,p DDE NA MA NA KA
p~p DDT 0.001+00 0.001+00 0.001+00 0.001+00
M38 NA NA NA NA

NA :denote, lack of RfD with which to compute, health risk ratio



Table 67

Human Health Risk Resulting from Dermal Contact with

Water: Tv~ical Case (3, Table 8.2)

Age@ 0-6 years A6es 7-18 Year. Ages 10-10 years Lifetime Lifetime

IntakellID Intake/Mf Itake/Rf Cancerf is

Cadmium 0.00+00 5.832-04 4.642-05 1.522-04 0.001+00
Chromu'm 0.001+00 6.451-04 4.361-05 1.431-04 0.001+00
Copper 0.001+00 2.901-04 1.971-O5 6.44K-OS 0.002+00
Iron NA NA NA NA 0.001+00
Lead NA MA MA NA 0.0OK+00

Manganese 0.001+00 1.61E-04 1.10E-05 3.58E-05 0.001+00
Mercury 0.OOE+00 9.661-05 6.581-06 2.151-05 0.001+00
Nickel 0.001+00 4.27Z-OS 2.90E-06 9.46K-O6 0.001+00
Silver 0.001+00 1.14K-0l 7.74K-OS 2.531-07 0.00Z+00
Zinc 0.00E+00 2.46K-O5 1.681-06 5.501-06 0.009+00
Acenephthene 0.OOK+00 0.001+00 0.001+00 0.OOK+00 0.001+00

Acenaphthylene NA MA KA NA 0.001+00

Anthracene 0.001+00 4.581-06 3.111-07 1.02E-06 0.001+00

BensocaOanthracene NA NA NA MA 0.001+00

Benzo~a)gyrene MA NA NA NA 0.001+00
Benza~bfluoranthene NA NA NA NA 0.001+00

Bonxo(ghi)perylene NA NA NA NA 0.001+00
Benso~kfluoranthene NA NA NA MA 0.002+00

Chrysene NA NA NA NA 0.001+00
Dib.ao (a. h) arithrecm NA NA NA NA 0.001+00
Fluorazuthene 0.001+00 1.06E-04 7.23E106 2.36E-05 0.001+00
Fluotene 0,00E+00 1.12r-04 7.612-05 2.4Ujl-OS 0.001+00
Indeno(1,2,3-cd)pyrens NA NA NA NA 0.001+00
Napthalene 0.001+00 6.55E-03 5.81E-04 1.90E-03 0.001+00
Phanenthrene NA NA MA NA 0.001+00
Pyrene 0.00Z+00 8.801-05 5.981-06 1.95E-05 0.001+00
elph-BBC NA NA MA NA 0.001+00
beta-8NBC NA MA NA MA 0.001+00
Lindane (gam-BC) 0.001+00 0.001+00 0.001+00 0.001+00 0.001+00
Aldrin 0.001+00 0.001+00 0.001+00 0.001+00 0.001+00
Chlordane 0.001+00 0.001+00 0.001+00 0.001+00 0.001+00
Dieldrin 0.001+00 0.001+00 0.001+00 0.001+00 0.001+00
Endrin 0.001+00 0.001+00 0.001+00 0.001+00 0.001+00
Heptachlor 0.001+00 0.001+00 0.001+00 0.001+00 0.001+00
Hoptachlor epoxide 0.001+00 1.32E+00 8.08E-02 2.931-01 3.472105
Herachlorobentene 0.001+00 0.001+00 0.001+00 0.001+00 0.001+00
Mires: 0.001+00 0.001+00 0.001+00 0.00E+00 0.001+00
p.; 000 NA NA NA NA 0.001+00
p.; 001 NA NA NA NA 0.001+00
p.; D0T 0.001+00 0.001+00 0.001+00 0.001+00 0.00E+00
PCs* NA NA NA NA 0.001+00

:A denotes lack of RID with which to compute health risk ratio



Table 68
Human Health Risk Resulfing from Incidental Ingestion

of Water: Typical Case (3, Table 8.3)

Agee 0-6 Yeats ftes ,.-1g Yeats Age& 19-70 years Lifetime Lietig.
Intake/RfW Intake/=W Intako/RID Intake/RfD Cancoer Risk

Camitm 0.001+00 5.50K-OS 2.56Z-09 1.13K-08
Crim0.001+00 5.19K-08 2.422-09 1.071-08Copper 0.001+00 2.349-08 1.09K-0ag.2Z0xxon Hil NA NA MALead NA MA NA KMansanes. 0.30z+00 1.30E-08 6.062-10 2.682-00

Mercury 0. 00E+oo 7.60E-09 3.63Z-10 1.61K-OSNickel O.00Z+00 3.44E-09 1.60K-l0 7.09K-10silver 0.40+00 9.17K-li 4.27K-12 1.89K-liZinc 0.001+00 2.00K-0g 9.30K-li 4.11K-l0Aconaphthene 0.00x+00 0.009+00 0.001+00 0,001+00Acenaphthylan. NA NA NA NAAnthrecens 0.00X+00 3.69E-10 1.729-11 7.61Z-11Bensomsanthrecene MA MA NA NABenzo(a)pyrene NA NA NA NA
Bento(b)fLuogsnthene, NA NA KA NABenio(gld)Peryltne NA MA MA NABehlsockflueranthene NA HA NA MAChrysene NA HA NA NADibenza(a~h)anthreeno NA MA NA NAFluorenthene 0.001+00 8.58K-09 4.00E-10 1.77E-09fluorene 0.001i+00 9.03S-09 4.202-10 1.882-09Iudeno(l.,3-cd)pyrenq NA NA MA ICANapthalene 0.00Z+00 6.89E-07 3.21Z-08 1.42Z-07Phenmnthrene NA NA NA NAFyrene 0.00E+00 7.09E-09 3.302-10 1.461-09siph-DIC NA MA NA NAbeta-BBC NA MA MA NALindazne (gagna-BOC) 0.00r+00 0.00Z+00 0.001+00 0.009+00Aldrin 0.00E+00 0.001+00 0.001+00 0.001+00Chlordans 0.001+00 0.001+00 0.001+00 0.001+00DOldrin 0.00E+00 0.001+00 0.001+00 0.001+00Induin 0.001+00 0.001+00 0.001+00 0,00V+00le4ptachlor 0.00E+00 0.001+00 0.001+00 0.001+00leptechlor epoxide 0.001+00 1.06E-04 4.961-08 2.19E-05 2.59Z-09Hazachlorobenzene 0.00E+00 0.001+00 0.001L+00 0.00z+00Hirex 0.001+00 0.00Z+00 0.00Z+00 0.009+00pp ODD MA NA MA NAp.p 001 NA NA NA NAp.p 0DT 0.001+00 0.00Z+00 0,00E+00 0.00Z+00PCEa NA NA NA NA

NA :denotes lack of RID with which to comnpute health risk ratio



Table 69

Human Health Risk Resulting from Ingestion

of Fish: Tvvical Case (3, Table 8.4)

Lifetime Lifetime

Intake/RfD Cancer Risk

Camium 0.001+00
Chromium 0.001+00
Copper 0.003+00
Iran NA
Lead NA
Manganese 0.001+00
Mercury 4.02Z_02
Nickel. 0.001+00
Silver 0.001+00
Zinc 0.001+00
Aconaphthbei 0.003+00
Acenspathylene NA
Anthracene 0.001+00
lenuoalanthrecene NA
Befso(a)Wrefto NA
Benzo~b)fluoanthens NA
Nenzo(ghi~perylene NA
Dento~k fluoranthene NA
Chryc en. NA
Dibento~a ,h)anthracene NA
Fluoranthene 0. OOE+00
Fluorene 0.001+0
Indeno(1.2,3-cd)pyren* NA
Napthbalene 0.001+00
Phenanthrene NA
Pyrene 0.001+00
alpb-UC NA
beta-ABC NA
Lindane (giam-BBC) 6.19E-03
Aldrin 6.19E-02 2.41E-06
Chiordane 2.94E-01 3.16E-05
D*Icdrin 0.001+00 2.29E-05
Endrin 0.00Z+00
Reptachlor 0.001+00
leptechlor epoxide 0.001+00
Hazachlorobonsene 3.461-03
Mirex 4.64E-01 4,74E-06
p,p DOD NA
V.P DOE NA
p,p DDT 1.151-01
MSG. NA 1.961-05

NA :denotes lack of RfD with which to compute health risk ratio



Table 70

Total Human Health Risk Summed over all Pathways

(Tical Case) (3, Table 8.5)

A6OU 0-6 yeazs Ags 7-18 years Aes 19-70 years Lifetime Lifetime

Chemical Intake/RfD rntaks/RfD Intake/RD Int-ke/Rf' Cancer Risk

Cadmium 0.00Z+00 5.15E-02 3.92Z-03 1.17E-02 0.001+00

Chaium 0.00E+00 7.26E-02 5.53E-03 1.651-02 0.001+00
Copper 0.00Z+00 2.64E-01 2.012-02 6.021-02 O.ooE+00
Iron NA N A 1A 0.001+00

Lead NA NA KA NA 0.001+00

Mgnese 0.001+00 7.961-02 5.06E-03 1.81-02 0.001+00

Mercury 0.00Z+00 7.53E-02 4.291-02 4.829-02 0.001+00

Nickel 0.00Z+00 4.77E-02 3.632-03 1.09E-02 0.001+00

Silver 0.00E+00 1.14E-06 7.741-08 2.532-07 0.001+00

Zinc O.OOE+00 3.96Z-02 3.021-03 9.021-03 0.00+00

Aceuaphthene 0.00E+00 0.00E+00 0.001+00 0.009+00 0.001+00

Acenaphthylene NA NA KA NA 0.002+00

Anthracene 0.009+00 2.36Z-05 1.761-06 5.361-06 0.001+00

Benso(a)anthracene NA NA NA NA 0.00OO+0

Bonzo(a)pyrene NA NA NA NA 0.001+00

Benzo(b)fluoranthens NA NA NA NA O.O+00

Benzo(hi)pe.rylene NA HA NA NA 0.00E+00

Ienso(k)fluorztehmene NA NA HA NA 0.001+00

Chrysene NA NA NA M 0.001+00

Dibenzo(a.b)anLhraceno NA NA NA NA 0.001+00

Fluorantheno 0.OOE+00 1.35E-03 1.02Z-04 3.081-04 0.00E+00

Fluorene 0.00E+00 3.74E-04 2.76E-05 8.46E-05 0.002+00

Indeno(I,2,3-cd)pyrone NA NA M HA 0.001+00

Napthalens 0.00Z+00 1.10E-02 7.692-04 2.45Z-03 0.001+00

Phenanthrene NA NA NA NA 0.001+00

Pyrene 0.009+00 1.07E-03 8.10E-05 2.44Z-04 0.001+00

alph-BFC NA NA HA NA 0.00+00

beta-BBC NA NA HA NA 0.001+00

Lindane (&sma-AEC) 0100E+00 6.19E-03 6.19E-03 6.191-03 0.00E00

Aldrin 0.00*+00 6.19E-02 6.19E-02 8.199-02 2.41Z-06

Chlordane O.OOE+00 2.941-01 2.94E-01 2.94E-01 3.161-05

Dieldrin 0.001+00 0.001+00 0.00E+00 0.00E+00 2.291-05

,ndrin 0.00+00 O.OOE+00 0.001+00 0.00Z+00 O.OOE+00

Heptachlor O.OOE+00 O.OOE+00 0.00E+00 0.00E+00 0.001+00

Heptachlor epoxide 0.00E+00 1.42E+00 9.72E-02 3.16E-01 3.73t-05

Hexachlorobenzene 0.00E+00 3.48E-03 3.48E-03 3.48E-03 0.00E+00

Hirez 0.001+00 4.641-01 4.64E-01 4.64E-01 4.74Z-06

p,p DDD NA NA NA NA 0.00Z+00

p,p D0 NA NA NA NA 0.001+00

p,p D0T 0.00E+00 1.151-01 1.15E-01 1.151-01 0.00Z+00

PCI. NA NA NA NA 1.96E-05

NA : denotes lack of RiD with which to compute health risk ratio



Table 71
Human Health Risk Resulting from Dermal Contact with

Sediments: Reasonable Worst-Case (3. Table 8.6)

Ages 0-6 yeas A464 7-16 years Ae1 19-70 Year$ Lifetime Lifetime

Intake/=f Iritae/RID !ntakoIRfD Intake/RID Cancer Risk

Camu0.01+00 2.731-01 2.08Z-02 6.232-02
Choim0.001+00 5.961-01 4.551-02 1.36E-01

Copper 0.001+00 9.41E-01 7.17E-02 2.15Z-01
Iran NA NA NA NA
Load NA NA KA NA

Magns0.01+00 1.161-01 8.67E-03 2.661-02
Mercury 0.001+00 1.S11-01 1.381-02 4.132-02
Nickel 0.001+00 7.551-02 5.631-03 1.751-02
Silver 0.001+00 0.001-03 6.6-04 2.051-03
Zinc 0.001+00 1.91E-01 1.462-02 4.36E102
Acensphthene 0.00E+00 5.29Z-04 4.032105 1.211-04
Acensphthylene NA WA WA WA
Anthracene 0.001+00 1.591-04 1.211-05 3.62E-O3
Iento~aenthrecene NA NA NA NA
Benso(a)pyroe NA MA WA WA
Bento(b)fluoranthens NA NA NA WA
Benso~ghi)perylene NA NA NA NA
Uenso~kfluoranthos. NA NA NA WA

Chrysene NA NA NA NA
Dibenso(a~h)anthraeens NA WA NA NA
Fluoranthene 0.001+00 2.241-03 2.24S-04 6.709-04
Fluorene 0.001+00 7.94E-04 6.051-05 1.01E-04
Indeno(1,2,3-cd)pyrmn* NA NA NA WA
Napthelene 0.001+00 7.15E-03 5.45E-04 1.63Z-03
Fhenan~.hrene NA NA NA NA
Pyrene 0.00X+00 3.81E-03 2.911-04 8.69E104
alph-BEC NA WA NA NA

2.10E-06
bets-BBC NA NA NA NA

3.78E-07
Linden@ (Scau-33C) 0.001+00 0.O0l+00 0.001+00 0.001+00
Aldrin 0.001+00 0.00K+00 0.001+00 0.001+00
Chlordane 0.OOE+00 0.00E+00 0.001+00 0.001+00
Dioldrin 0.001+00 0.001+00 0.001+00 0.001+00
Endrin 0.00Z+00 1.061-03 8.07E-05 2.411-04
Heptachlor 0.001+00 0.001+00 0.001+00 0.001+00
Baptachlor epoxide 0.001+00 1.761-01 1.34E-02 4.01E-02 4.751-06
Nexachlorobentene 0.001+00 0.001+00 0.001+00 0.001+00
Hirer 0.001+00 0.001+00 0.001+00 0.001+00
p.p DDD WA WA NA NA

661-09
P,p DOE NA WA KA HA

4.661-06
p,p DOT 0.001+00 6.261-04 6.29E-05 1.88E-04 3.20E-06
PCB& NA NA NA NA

2.12E-04

NA ,denotes lack of RID with which to compute health risk ratio



Table 72
Human Health Risk Resulting from Dermal Contact with

Water: Reasonable Worst-Case (3. Table 8.7)

A406 0-8 Years Age* 7-18 years Aige$ 19-70 yeas Lifetime Lifetime

Intee/Rr~ tk/RZ I*~/RmCancer
Inta e/R D I takeRM nta e/Rf In ak*RfDRisk

Cadhmu 0.001,00 1.37t-03 9.291-05 3.03E-04 0.001+00Chrostu 0.00E+00 6.45E-04 4.38E-05 1.43E-04 0.001+00
Copper 0.001,00 4.19E-04 2.85E-O5 9.301-05 0.001+00
Iron NA M M NA 0.O01+00
Load NA ,a.M NA 0.001+00
Mananese 0.00E+00 3.601-04 2.459-05 8.00E-05 0.001+00
Mercury 0.00E+00 1.8-41.01E-05 3.291-05 0.001+00
Nickel 0.00E+00 6.83S-05 4.641-06 1.32Z-05 0.001+00
Silver 0.00E+00 1.141-06 7.741-06 2.531-07 0.001+00
Zinc 0.00r+00 3.761-OS 2.55E-06 6.34Z-06 0.001+00
Acensphthens 0.00Z+00 3.591-04 2.44E-05 7.961-05 0.001+00
Acenaphthylons NA M X 0.001+00
Anthracone 0.00E,00 3,82E-05 2.601-OS 8.481-06 0.00E+00
Bensoawanthracens NA NA NA NA 0.001+00
lenzo~a)pyrene NA NA NA HA 0.001+00
Senso(b)fluoranthene NA NA NA NA 0.001+00
Benso(gbi)perylene NA NA NA NA 0.001+00
Bento(k)fluoranthen* NA NA NA NA 0.001+00
Chrysene NA NA NA NA 0.002+00
Dibenho(a,)aithracene NA NA NA NA 0.001+00
Fluoranthene 0.001+00 2.51E-04 1.70E-05 5.571-05 0.001+00
FLueran* 0.001+00 3.40E-04 2.31E-05 7.531-05 0.001+00
rndeno(1.2,3-cd)pyren* NA NA NA KA 0.001+00
Napthaleno 0.001+00 2.48E-02 1.69E-03 5.511-03 0.001+00
Phenarithrens NA NA NA NA 0.001+00
Pyrene 0.00E+00 3.41E-04 2.322-05 7.561-05 0.001+00
aIph-SBC NA NA NA NA 1.741-06
beta-BBC NA NA NA NA 3.141-07
Lindan. (gina-BBC) 0.00E+00 0.001+00 0.001+00 0.001+00 0.001+00
Aldrin 0.00E+00 0.001+00 0.001+00 0.001+00 0.001+00
Chlordans 0.001+00 0.001+00 0.001+00 0.001+00 0.001+00
Dieldrin 0.001+00 0.001+00 0.001+00 0.001+00 0.001+00
Indrin 0.00E+00 3.30E-05 2.25E-06 7.33E-06 0.001+00
iEaptachlor 0.001+00 0.001+00 0.001+00 0.001+00 0.001+00
Reptachlor *porlde 0.001+00 2.38E+00 1.621-01 5.2$Z101 6.241-05
Eexachlorobentens 0.001+00 0.001+00 0.00E+00 0100S+00 0.001+00
Mires 0.001+00 0.00Z+00 0.00E+00 0.001+00 0.00Z+00
p~p 000 NA NA NA NA 3.702-11
P.p DOE NA NA NA NA 3.53E-11
p~p 0DT 0.001+00 3.69E-05 2.51E-07 8.191-07 1.39-10
ICBG NA NA NA HA 1.291-06

NA :denotes lack of RfD with which to compute healths risk ratio



Table 73

Human Health Risk Resuld-na from Incidental Ingestion

Water: Reasonable Worst-Case (3. Table 8.8)

Aes5 0-6 years Age$ 7-18 Yeats Agog 19-70 years Lifetime Lifetime

Intake/RiD Intake/RiD Intake/RfD Intako/RfD Canlcer Risk

oalu .001+00 1.101-07 5.131-09 2.27Z-04
0hoiu .001400 5.19E_08 2.422-ag 1.07E-0S

Copper 0.001+00 3.3GE-06 1.571-09 6.951-09

Iran NA NA NA NA
Lead NA MA NA NA

Manganese 0.001+00 2.20E-08 1.33Z-09 5.951-09

Mercury 0.001+00 1.191-03 5.561-10 2.461-09

Nickel 0.0I~1+00 5.501-09 2.561-10 1.131-09

Silver 0.001+00 9.171-11 4.279-12 1.69911

Zinc 0.001+00 3.03E-09 1.411-10 .6.241-10

Acensphthfle 0.001+00 2.69E-08 1.351-09 5.95E-0g

AcensphthYlefle NA NA MA A

Anthracene 0.001+00 3.08E-09 1.439-10 6.34Z-10

Bento(a)antbracele NA NA NA NA
UnsoAa)PYreol NA NA NA NA

Bento(b)iluotrflthele NA NA NA NA

Sento(shi~perylons, NA NA NA NA

3ena~kfuoranthel5 NA NA NA NA

Chrysene NA NA NA NA

Dibento(a.h)anthracens NA NA NA NA

Fluoranthele 0.001+00 2.02E-08 9.421-10 4.161-09

Fluorene 0.001+00 2.74E-08 1.271-09 5.641-09

:ndon@(j.2.3-cd)pyrsne NA NA NA NA

Napthalene 0.00E+00 2.00E-06 9.321-06 4.121-07

Phenanthrene NA NA NA NA

Pyrene 0.001+00 2.75E-08 1.261-09 5.661-09 1321
aiph-DEC NA NA NA NA130 0

beta-BBC NA NA NA NA 2.351-11

Lindane (S assa-BBC) 0.00E+00 0.001+00 0.001+00 0.001+00
Aldrin 0.001+00 0.001+00 0.001+00 0.001+00
Chlordant 0.001+00 0.001+00 0.00Z+00 0.001+00
Dieldrin 0.009+00 0.001+00 0.001+00 0.001+00
Indrin 0.001+00 2.661-09 1.24E-10 5.461-10

Reptachler 0.001+00 0.001+00 0.001+00 0.001+00

leptachlor epozide 0.001+00 1.921-04 6.929-06 3.95E105 4.671-0g

lexachierobensone 0.001+00 0.00E+00 0.001+00 0.001+00
Mirez 0.001+00 0.001+00 0.001+00 0.001+00
p.p 000 NA NA NA NA 2.779-15

p,p 001 NA NA NA NA 2.641-15

p,p DDT 0.001+00 2.971-10 1.391-11 6.13Z-11 1.041-14

PCSNA NA NA NA 9.681-11

NA :denotos lack of RfD with which to compute health xisk ratio



Table 74

Human Health Risk Resulting from Ingestion of Fish

Reasonable Worst-Case (3, Table 8.9)

Lifetime Lifeti..f

IntakelRfD Cancer Risk

Cadmium 0.001+00
Chromium 0.001+00
Copper 0.001+00
Iron NA
Lead NA
Manganese 0.001+00
Mercury 8.17E-01
Nickel 0.009+00
Silver 0.001+00
Zinc 0.00Z+00
Acenaplithene 0. 009+00
Acenapbthylene NA
Anthraeue 0.001+00
Banto~aenthracene NA
Banso(aOpyrene NA
Benso(b )fluorantheie NA
BonxoCghi perylene NA
Bensock)fluoranthene NA
Chrysene NA
Dibenxoca.hWanthracons NA
Fluoranthene, 0.100E+00
Flisorene 0.001+00
Indeno(1,2.3-ed)pyrens NA
NapthaLens, 0.001+00
Phenanthrene NA
?yreno 0.001+00
aipli-BIC NA
beta-BBC NA
Lindane (gamma-BBC) 1.261-01
Aidxin 1.25E+00 4.901-05
Chlordane 5.97E+00 6.41E-04
Dieldrin 0.00X+00 4.661-04
Endrin 0.001+00
Beptachlor 0.001+00
leptachior epoxide 0.001+00
Hexachlorobenteue 7.07E-02
Mires: 9.43E+00 9.62E-05
p,P DOD NA
p,p DDE NA
p,p DT 2.34E+00
P2s$ NA 3.98E-04

NA :denotes lack of RfD with which to compute health riskc ratio



Table 75

Total Human Health Risk Summed over all Pathways

(Reasonable Worst-Case) (3, Table 8.10)

Ags 0-6 years Ages 7-18 yoear Ales 10-70 years Lifetime Lifetime

Chemicl. IntakolRfD Intake/RfD Intak./Rt Intake/ROD Cancer Risk

Cadmiu 0.00E+00 2.751-01 2.09E-02 6.26E-02 0.001+00
Chromium 0.00E+00 5.98E-01 4.562-02 1.361-01 0.001+00

Copper 0.001+00 9.411-01 7.17E-02 2.15E-01 0.009+00
Iron NA NA NA NA 0.001+00

Lead NA NA NA NA 0.001+00

Manaanese 0.00E+00 1.17E-01 8.901-03 2.66E-02 0.001+00

Mercury 0.00E+00 9.9E-01 8.311-01 8.58E-01 0.001+00

Nickel 0.00E+00 7.66E-02 5.841-03 1.751-02 0.001+00

Silver 0.00E+00 9.001-03 6.861-04 2.051-03 0.002+00

Tinc 0.00E+00 1.91-01 1.46E-02 4.351-02 0.00+00

Acenephthene 0.00E+00 8.88E-04 6.47E-05 2.001-04 0.001+00

Acenspbthylen NA NA NA NA 0.001+00

Anthracene 0.00+E00 1.971-04 1.47R-05 4.471-05 0.001+00

Benmo() anthracene NA NA NA NA 0.001+00

Bento()Opyrone NA NA NA NA 0.001+00

Dento(b)fluoranthno NA NA NA NA 0.001+00

enso (ghi)perylane NA NA NA NA 0.001+00

Senzo(k)fluoranthene NA NA NA NA 0.001+00

Chrysene NA NA NA NA 0.00+00

Dibenso(ah)anthracene NA NA NA NA O.OO1+00

Fluoranthene 0.00E+00 3.19E-03 2.41E-04 7.26E-04 0.00E+00

Fluorene 0.00E+00 1.13E-03 8.361-05 2.56E-04 0.001+00

Indeno(1,2.3-cd)pyrene NA NA NA NA 0.001+00

Napthalene 0.00E+00 3.20-02 2.23-03 7.14E-03 0.001+00

Phenanthrene NA NA NA NA 0.002+00

Pyrene 0.00E+00 4.15E-03 3.141-04 9.451-04 0.001+00

elph-USC NA NA NA NA 3.849-06

beta-BBC NA NA NA NA 6.921-07

Lindene (S mena-BEC) 0.00+E00 1.26E-01 1.269-01 1.26Z-01 0.00Z+00

Aidrin 0.00E+00 1.26E+00 1.261+00 1.26E+00 4.901-05

Chlordane O.00E+00 5.97E+00 5.979+00 5.97E+00 6.41-04

DLeldrin 0.00E+00 0.00E+00 0.001+00 0.009+00 4.661-04

Endrin 0.00E00 1.09E-03 6.29E-05 2.49E-04 0.001+00

septachlor 0.00E+00 0.001+00 0.009+00 0.00E+00 0.001+00

eptachlor epoxide 0.00E+00 2.55E+00 1.751-01 5.68Z-01 6.722-05

Nexachlorobensene 0.00E+00 7.071-02 7.071-02 7.07Z-02 0.00E+00

Hires 0.00+E00 9.439+00 9.431+00 9.43E+00 9.62E*05

p,p DDO NA NA NA NA 6.731-00

pp Do NA NA NA NA 4.661-06

p,p DDT 0.001+00 2.341+00 2.341+00 2.34E+00 3.221-08

PCUs NA NA NA NA 6.111-04

NA : denotes lack of RfD with which to compute health risk ratio
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